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1.0 PROJECT MANAGEMENT 
 
1.1  Distribution List  
 
 U.S. EPA Environmental Protection Agency – Region 7 



• Tonya Howell, Remedial Project Manager, Howell.Tonya@epa.gov 
• Clint Sperry, Remedial Project Manager, Sperry.Clint@epa.gov 
• Randolph L. Brown, Hydrogeologist, Brown.Randolph@epa.gov 



 Missouri Department of Natural Resources 
• Olufeyisayo Ilesanmi, State Project Coordinator, feyi.ilesanmi@dnr.mo.gov 



 Ameren Missouri 
• Craig J. Giesmann, Director of Environmental Services, CGiesmann@ameren.com 
• Barbara J. Miller, Lead Project Manager, BMiller2@ameren.com 
• Lisa A. Meyer, Assistant Project Manager, LMeyer2@ameren.com 



 Loureiro Engineering Associates 
• Derek Ingram, Project Manager, ddingram@loureiro.com 
• Karen L. Harris, QA Manager, klharris@loureiro.com 



 Teklab, Inc. 
• Elizabeth A. Hurley ehurley@teklabinc.com 
• Claire T. Bogner CBogner@teklabinc.com 



 
1.2  Project Organization  
 



See Figure 1. Organization Chart 
 



USEPA Region 7 (USEPA) 
 USEPA Region 7 has assigned Tonya Howell (Project Manager) and Randy Brown (hydrogeologist) to 



this project.  The USEPA will be responsible for project oversight. 
 
Missouri Department of Natural Resources (MDNR) 
 MDNR has assigned Olufeyisayo Ilesanmi to this project.  MDNR will be a project oversite partner 



with USEPA and provide guidance on state laws and policies. 
 



Ameren Missouri (AMO) 
 Ameren Missouri has assigned Barbara Miller as the Ameren Lead Project Manager with Lisa Meyer 



as Assistant Project Manager.  AMO will be responsible for oversight and assessment of this QAPP, 
in accordance with applicable USEPA guidance.   
 



Loureiro Engineering Associates (LEA) 
 LEA has assigned Derek Ingram as Project Manager to this project.  For consistency throughout the 



program, LEA Project Manager will report to the AMO Lead Project Manager and be the primary 
point of contact for technical and regulatory issues between LEA and AMO.  The LEA Project 
Manager will have overall responsibility for assigning LEA personnel to complete the tasks included 
in this plan: 
• Manage and monitor Site field activities, and ensure activities adhere to this QAPP.  
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• Manage and monitor field data generated on behalf of the Site, and ensure data adheres to this 
QAPP and are in accordance with USEPA guidance. 



• Ensure field project deliverables are thoroughly reviewed, of a high technical quality, and meet 
project objectives. 



• Ensure field technical objectives are within AMO's schedule and budget requirements. 
 
 LEA has assigned Karen L. Harris as Quality Assurance Manager (QAM) for LEA activities related to 



this Site.  The LEA QAM, who is functionally independent of the Site activities, will be responsible for 
conducting field assessments to verify current Standard Operating Procedures (SOPs) are bring used 
and executed correctly, and Site records generated by LEA are being properly documented and 
stored.  
 



 LEA has also designated additional personnel (field team leader and technical support personnel) 
the responsibility of implementing this QAPP.  LEA Project Manager will manage LEA personnel 
activities and routinely assess field activities at the Site.  
 



TekLab, Inc. (TLI) 
 TekLab, Inc., of Collinsville, Illinois will provide analytical services at the Site.  TLI does have Missouri 



Accreditation no. 00930 which is required under the Safe Drinking Water Act (SDWA) in the state of 
Missouri.  The state of Missouri does not provide laboratory accreditation for VOC analysis in other 
media. TLI also maintains the following accreditations from neighboring states. See TLI Quality 
Assurance (QA) Manual in Appendix B-1. 



 
State Dept Cert # NELAP Exp Date Location 



Illinois IEPA 100226 NELAP 1/31/2023 Collinsville 
Kansas KDHE E-10374 NELAP 4/30/2023 Collinsville 



Louisiana LDEQ 166493 NELAP 6/30/2023 Collinsville 
Louisiana LDEQ 166578 NELAP 6/30/2023 Collinsville Air 
Oklahoma ODEQ 9978 NELAP 8/31/2023 Collinsville 



Illinois IDPH 17584  5/31/2023 Collinsville 
Arkansas ADEQ 88-0966  3/14/2023 Collinsville 
Kentucky UST 0073  1/31/2023 Collinsville 



Missouri (Micro) MDNR 00930  5/31/2023 Collinsville 
Missouri MDNR 00930  1/31/2025 Collinsville 



Kansas (Field) KDHE E-92716  4/30/2025 Collinsville 
The certificates and parameter lists (which may differ) for each organization can be found on the Teklab Inc website. If 
accreditation is terminated or suspended, the laboratory will immediately cease to use the certificate number reference in 
any way and inform clients impacted by the change. 



 
 TLI has assigned Elizabeth A. Hurley, Director of Customer Service (DCS), as the main contact for 



requesting sample bottles, monitoring analytical results turnaround time requirements, and issuing 
laboratory reports.    
 



 TLI has assigned Claire T. Bogner as Quality Assurance Officer (QAO) for TLI laboratory analysis for 
the Site.  The TLI QAO, who is functionally independent of the analytical activities, will be 
responsible for ensuring laboratory data packages generated for the Site satisfy applicable elements 
of this QAPP. The QAO will be responsible for conducting laboratory audits to verify current 
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Standard Operating Procedures (SOPs) are bring used and executed correctly and verify adherence 
to the requirements in the TLI Quality Assurance Manual. The QAO is also responsible for providing 
the most current electronic copy of the TLI documents to the AMO Project Manager(s).  



 
1.3  QAPP Purpose, Development, Review, Approval and Distribution 
 



This Quality Assurance Project Plan (QAPP) is relative to work activities conducted on behalf of the 
Union Electric Company d/b/a Ameren Missouri Huster Substation Findett/Haybridge OU4 (Site) located 
at 3800 Huster Road in St. Charles, Missouri.   
 
The purpose of this QAPP is to ensure activities performed at the Site and data generated on behalf of 
the Site meet quality objectives for monitoring and reporting.  This QAPP has been prepared in 
accordance with USEPA Quality Plan Documents 1 – 3 referenced in Section 5. And work activities 
identified in this QAPP will be conducted in accordance with USEPA agency-wide procedures and 
guidelines.    



 
The AMO Lead Project Manager is responsible for overseeing the preparation, development, and review 
of this QAPP and the documents referenced within this QAPP.  Prior to submission to the USEPA for final 
approval, this QAPP will be reviewed and approved by the LEA Quality Assurance Manage, LEA Project 
Manager, and AMO Project Manager(s).  AMO Lead Project Manager will provide an electronic copy of 
this QAPP, and associated documents referenced in the QAPP, to organizations identified in Section 1.1. 
  
The QAPP will be applicable for a period of 5 years from the USEPA approval date.  One of the AMO 
Project Managers will also conduct mid-period review of this QAPP to ensure it is current. Project 
organization name (assignment) changes will not require resubmission to the USEPA for reapproval 
during the active period.  
  
If this QAPP is needed beyond the 5-year timeframe, the AMO Lead Project Manager will initiate review 
and approval by all organizations identified in Section 1.1 prior to expiration of this QAPP.  Then it will be 
submitted to the USEPA for review and approval.  Any changes to the Groundwater Monitoring Plan 
(GWMP) and/or Statement of work (SOW) will be submitted by the AMO Lead Project Manager to the 
USEPA as needed for approval under the approved QAPP.   



 
1.4  Problem Definition/Background 
 



In 2012, primary chlorinated volatile organic compounds (CVOCs) included tetrachloroethene (PCE), 
trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride (VC) were identified in soils 
at Site, and cis-1,2-DCE and vinyl VC in groundwater in the vicinity of the Site, the City of St. Charles, 
Missouri Elm Point supply well (City well) CW-5, and south of Highway 370 (former OU4 groundwater 
Plume). Refer to Figure 2 for location of former OU4 groundwater plume from 2014.  Actions performed 
under multiple Orders on Consent (AOC) and pilot studies voluntarily performed by AMO, since 2012 
have resulted in significant progress toward achieving the RAOs.   
 
In September 2017, an Administrative Order of Consent (AOC) (CERCLA-07-2107-0129) between the U.S. 
Environmental Protection Agency and AMO was signed to address remedial investigation and feasibility 
study activities at the Site and has been completed with the issuance of the Record of Decision (ROD).  
The ROD addresses groundwater contaminated with VOCs at the Site. The selected remedies 
implemented include Enhanced In-Situ Bioaugmentation Attenuation (Enhanced Bio) and the 
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Groundwater Extraction and Treatment System (GETS), as needed, and Institutional Controls.  The ROD 
for the Site stipulates:  
• Naturally occurring Dehalococcoides, an anaerobic bacterium capable of reductive dechlorination, 



along with nutrients to support (enhanced bio), have been injected downgradient from the 
Substation's transformer number 2, creating an attenuation zone that reduces VCOCs as 
groundwater passes through the zone. 



• The existing GETS, in operation since 2014, can be placed in stand-by status to allow the enhanced 
bioaugmentation to continue to reduce the contaminant plume. While in standby status, inspection, 
and maintenance of the GETS may be necessary to keep the system operational. 



• Ongoing monitoring will be performed to confirm degradation of VCOCs and evaluate the need for 
additional bioaugmentation. Wells demonstrating MCL compliance of an extended period and no 
longer require monitoring will be removed from monitoring and abandoned in accordance with 
state requirements. The specific wells designated for this purpose are identified in a GWMP. 



• A remedial action of restarting the GETS, or additional enhanced bio, or a combination of the two 
must be implemented if either of the following occur:   
o Within Site property lines:  four consecutive quarters where the Mann-Kendall trend of any 



VCOCs in groundwater increases. In such a situation, the GETS and/or enhanced bio would 
continue to be implemented until the VCOCs show a declining Mann-Kendall trend for four 
consecutive quarters. 



o Outside Site property lines: one event where any VCOCs exceed the MCL in groundwater. 
• Institutional controls in the form of an environmental covenant or other equivalent proprietary 



control will be executed and filed with the Recorder of Deeds Office, prohibiting the installation of 
potable water wells within or near the contaminant plume and construction of buildings within the 
Substation without prior notification of and approval by the EPA and the state. 



• Engineering controls like site or area berms and fencing will be implemented as needed to control 
exposure pathways. Security measures including fencing, locked gates and badging systems have 
been implemented to ensure accesses to the Site is restricted to approval personnel only. 



 
1.5  Project/Task Description and Schedule  
 



This QAPP identifies the organizational responsibilities, Quality Assurance (QA) and Quality Control (QC) 
objectives, and activities necessary to ensure data generated from groundwater monitoring and 
remediation activities at the Site are of high quality and meet project objectives. A general overview of 
activities performed on the GETS, at monitoring wells, and at piezometers associated with the Site will 
follow protocols described herein to include, but not limited to: 
• Operating, monitoring, and maintaining sampling equipment such as a peristaltic sample pump, 



electronic water level meter, multiparameter digital water quality meter, etc. 
• Collecting and recording field measurements and observations such as pH, dissolved oxygen (DO), 



specific conductivity, oxidation reduction potential (ORP), and groundwater level. 
• Creating and preserving field records  
• Collecting GETS equipment grab samples for total iron and VOCs 
• Collecting, preserving, packaging, and completing a chain-of-custody (COC) form for groundwater 



sample transport 
• Handling and analyzing groundwater samples via established laboratory procedures 
• Validating and reporting groundwater and field-generated data   



 
This QAPP serves as a guidance document to ensure that project quality is maintained throughout Site 
activities; however, all situations and circumstances that may be encountered may not be addressed 
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fully and modifications may be necessary at times based on field conditions, available equipment, scope 
changes, weather, etc. Should a modification be required, the project team will utilize experience and 
other guidance references to ensure that project quality is maintained to industry standard levels.  
Minor deviations or modifications performed outside of this QAPP will be recorded in the field notes and 
described in applicable reports.  USEPA approval will be obtained prior to performing any significant 
deviations or modifications outside of this QAPP.   
 
This QAPP includes reference to the following plans which include the following work activities:  
• The Groundwater Monitoring Plan (GWMP) details sampling locations, sampling frequency, well 



depths, collection method, parameters analyzed, field analytical parameters, and quality 
requirements of routine groundwater and GETS sampling for the Site.    



• The Statement of Work (SOW) defines the scope, purpose, design, activities, deliverables, and 
schedule for a specific project that is not already defined in existing USEPA-approved Site plan.   



 
All work activities and data generated from such activities outlined in the GWMP and SOW adhere to the 
requirements in this QAPP.  And any special personnel or equipment requirements are included in these 
documents.  Personnel performing activities under this QAPP will have appropriate education, training, 
experience, and a satisfactory knowledge for monitoring and remediation field activities related to the 
Site as described in Section 1.7. 
 
Prior to starting any undefined activity at the Site, the AMO Lead Project Manager will provide the 
USEPA a SOW via email detailing the proposed plan for approval.  Then upon completion of the activity, 
AMO Lead Project Manager will provide notify the USEPA via email the work is complete and, if 
applicable, details work plan deviations that occurred.   



 
1.6  Quality Objectives and Criteria for Measurement Data 
 



The objective of this QAPP is to define and implement activities which demonstrate confidence that data 
generated from such activities satisfy data quality indicators (DQIs). Environmental measurements have 
inherent limitations due to equipment problems, procedural deviations, and changes in ambient 
conditions. Most environmental measurements require detection at extremely low concentrations 
which are impacted by chemical interferences, instrument limitations, and uncertainties that affect the 
accuracy of the determination. It is essential to minimize the variability of these factors to accurately 
reflect the character of the sample collected. For generated and acquisitioned analytical data to be valid 
and usable, the following DQIs must be satisfied: 
• Precision – the agreement among a set of replicate measurements without consideration of the 



"true" or accurate value; that is, variability between measurements of the same material for the 
same analyte. Precision is measured in a variety of ways, including statistically, such as calculating 
variance or standard deviation. 



• Accuracy – the closeness of agreement between an observed value and an accepted reference value. 
The difference between the observed value and the reference value includes components of both 
systematic error (bias) and random error. Laboratories assess the overall accuracy of the instruments 
and analytical methods (independent of sample or matrix effects) through the measurement of 
"standards" materials of accepted reference value. Accuracy will vary from analysis to analysis 
because of individual sample and matrix effects.  



• Bias - a quantitative term describing the difference between the average of measurements made on 
the same object and its true value. In laboratory analysis, bias is the difference (generally unknown) 
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between a laboratory's average value (over time) for a test item and the average that would be 
achieved by the reference laboratory if it undertook the same measurements on the same test item. 



• Completeness – a measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under correct normal conditions. 



• Representativeness – expresses the degree to which the data accurately and precisely represent a 
characteristic of the population, parameter variations at a sample point, process condition, or an 
environmental condition. Representativeness is a qualitative parameter which is dependent upon 
sample collection program design and laboratory QA protocol. 



• Comparability – expresses confidence with which one data set is compared to another. 
 



The following is a list of quality control parameters that will be used to assess the quality of the data 
from field sampling and laboratory analysis activities performed on behalf of the Site: 
• LCS - Laboratory control sample is a sample matrix, free from the analytes of interest, spiked with 



verified known amounts of analytes and analyzed exactly like a sample to establish intra-laboratory 
or analyst specific precision and bias or to assess the performance of all or a portion of the 
measurement system. The acceptable percent recovery range is listed in the data package. 



• LCSD - Laboratory control sample duplicate is a replicate laboratory control sample that is prepared 
and analyzed to determine the precision of the approved test method. The acceptable percent 
recovery range and relative percent difference are listed in the data package. 



• MBLK - Method blank is a sample of a matrix like the batch of associated sample (when available) 
that is free from the analytes of interest and is processed simultaneously with and under the same 
conditions as samples through all steps of the analytical procedures, and in which no target analytes 
or interferences should present at concentrations that impact the analytical results for sample 
analyses. 



• MDL - The method detection limit is defined as the minimum measured concentration of a 
substance that can be reported with 99% confidence that the measured concentration is 
distinguishable from method blank results. 



• MS - Matrix spike is an aliquot of matrix fortified (spiked) with known quantities of specific analytes 
that is subjected to the entire analytical procedures to determine the effect of the matrix on an 
approved test method’s recovery system. The acceptable percent recovery range is listed in the 
Data Package. 



• MSD - Matrix spike duplicate is a replicate matrix spike that is prepared and analyzed to determine 
the precision of the approved test method. The spike reference values, acceptable percent recovery 
range, and relative percent difference are listed in the data package.   



• ND - Not Detected at the Reporting Limit 
• NELAP – Reported analytes that are NELAP Accredited 
• RL - The reporting limit is the lowest level data is displayed in the final report. The reporting limit 



may vary according to customer request or sample dilution, but may not be less than the MDL. 
• RPD - Relative percent difference is a calculated difference between a sample and its duplicate (ie. 



MS/MSD) and is reported as an absolute value.  The RPD reference value will be reported in the 
Data Package and used to calculate the RPD. 



• %R – Percent recovery compares the measured value of a fortified (spiked) sample against the 
known spike value.  Acceptable recovery limits (high and low) will be reported in the Data Package.  
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1.6.1  Objectives and Project Decisions 
 



The purpose of conducting field activities and groundwater sampling a is to generate data that will be 
used to achieve the following remedial action objectives (RAOs) at the Site: 
• Prevent exposure to volatile contaminants of concern (VCOCs) above their maximum contamination 



level (MCL) in groundwater; 
• Prevent potential future risks to human receptors from inhalation of groundwater VCOCs via the 



vapor intrusion pathway; 
• Prevent future migration of groundwater contamination off-site; and 
• Restore groundwater to beneficial use [i.e., at or below maximum contaminant levels (MCLs)] within 



a reasonable timeframe. 
 



These RAOs will be achieved with operation of a GETS system at the Site and routine groundwater 
monitoring within and around the Site.  Groundwater samples and field measurements will be routinely 
collected from monitoring wells, piezometers, and city well wellhead(s) as described in the GWMP.  
Analytical data from monitoring wells will be used by AMO and USEPA to monitor and manage the 
dechlorination progress of CVOCs within the Site.  Analytical data from piezometers will be used by AMO 
and USEPA to monitor for off-site contamination, and by AMO and LEA to generate groundwater 
contour maps.  Analytical data from city well wellhead(s) will be used by AMO and USEPA to identify 
CVOCs that exceed USEPA's Maximum Contaminant Levels (MCLs). Field measurements will be used by 
the LEA Project Manager and personnel to monitor changes in groundwater conditions and to verify 
proper well purging occurred at each sample location. Groundwater sampling details, including a Site 
map, are in the GWMP.   
• If groundwater samples and field data from the monitoring wells indicates anaerobic bacterium 



treatment activity within the Site has stalled, AMO will provide an SOW to USEPA for approval for 
the injection of nutrients and/or micro-organisms. 



• If a groundwater sample from any piezometers indicates CVOCs above the limits listed in Table 1-2, 
AMO will notify USEPA and collect additional sample(s) for verification. 



• If a groundwater sample from a city well wellhead(s) indicates VOC contamination above the 
parameters listed in Table 1-2, AMO will notify USEPA and impacted stakeholders.   



  
The GETS influent and effluent grab samples will be collected at least once per month.  An AMO Project 
Manager will report applicable data to the MDNR to demonstrate compliance with the Missouri National 
Pollutant Discharge Elimination System (NPDES) permit No. MO-0137642. GETS sampling details are in 
the GWMP.   



 
1.6.2  Action Limits/Levels 



 
Analytical parameters, targets, and laboratory limits for both field and laboratory analysis conducted on 
behalf of the Site are summarized in Table 1-1.  USEPA's MCLs from the National Primary Drinking Water 
Regulations (NPDWR) for the four VCOCs found at the Site are identified in Table 1-2.   



 
Monitoring well and piezometer VCOC data generated by AMO is shared with the USEPA. AMO and 
USEPA compare this data to the USEPA's MCLs; a decreasing trend of monitoring well VCOCs indicates 
groundwater within the Site is in the process of being restored to levels required for beneficial use, and 
piezometer VCOCs remain below MCLs indicate no further contamination has migrated off-Site and 
previously remediated off-Site groundwater continues to be acceptable for beneficial use. If any 
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piezometer data exceeds MCL limits, AMO will notify and consult with USEPA on actions to address the 
cause of the elevated results. 
 
Monitoring well and piezometer field data collected during well evacuation is used by LEA personnel to 
confirm well conditions are stable for groundwater sampling activities to commence.  Refer to Section 
5.7 of LEA SOP 10039 for targets and corrective actions during well evacuation. 
 
AMO reports the GETS influent and effluent data to the MDNR and these limits are governed by the 
NPDES permit per the GWMP Appendix A.  If any GETS NPDES samples exceed the applicable target 
limits listed in Table 1-1, the GETS system will be inspected for equipment or operational deficiencies, 
the deficiencies corrected (if applicable), and then resampling will occur within the current operating 
calendar month (if possible) or the following month to confirm NPDES compliance. AMO will notify and, 
if necessary, consult with MDNR for any monthly NPDES permit exceedances that do occur.   
 
1.6.3  Measurement Performance Criteria/Acceptance Criteria 
 
Quality control requirements for laboratory analysis conducted on behalf of the Site are summarized in 
Table 2-4.  Quality control requirements for field measurements collected at the Site are summarized in 
Table 2.5.   



 
1.7  Special Training Requirements/Certification 
 



All personnel performing activities at the Site have appropriate education, experience, and a satisfactory 
knowledge of field activities required for equipment monitoring and remediation work.  In addition to 
on on-Site specific training, LEA personnel are trained on the following:  HAZWOPER 40-hour Training 
and Annual Refresher; HAZWOPER 8-hour Supervisory Training (LEA Project Manager only); OSHA 10-
hour Construction Safety Training, AMO Contractor EH&S Training which includes annual medical 
monitoring program. Refer to the Health and Safety Plan (HASP) document of LEA SOPs in Appendix A-2.  
 
LEA uses the software Bamboo HR to document certifications, licenses, and various training 
requirements such as OSHA and HAZWOPER.  And access to OSHA training documents is through 
Vairkko software.  LEA Professional Engineer and Professional Geologist License renewal dates are 
manually tracked by excel spreadsheet.  AMO training is managed and documented through Insight 
LinkedIn Learning Management System located on the AMO server.  The AMO Personnel Administration 
and Records Department manages and maintains records for health testing. 
 
Training of TLI personnel, as well as ongoing demonstration of capabilities of TLI personnel, are 
described in Section 18 and Section 19 of the TLI QA Manual in Appendix B-1. 



 
1.8  Documents and Records 
 



1.8.1  Field Documentation and Records 
 



Field activities require consistent documentation and accurate record keeping. Complete and accurate 
record keeping is a critical component of the field activities. When interpreting analytical results and 
identifying data trends, investigators realize that field records are an important part of the review and 
assessment process. To confirm that the field investigation is thoroughly documented, several different 
information records, each with its own specific reporting requirements, will be maintained.  
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Standard Operating Procedures – LEA personnel performing field activities will use current standardized 
operating procedures (SOPs) as identified in Appendix A-2 to execute and document field activities. LEA 
SOP 10038 specifically references the documentation requirements of field sampling activities. SOPs will 
be controlled documents that are periodically reviewed and approved for use by the LEA QAP.  Prior to 
each use, LEA personnel will verify the SOP being used is current and returned to the assigned secure 
location after use.  LEA personnel will also verify superseded SOPs are removed from use.     
 
Field Records - Field records are used to document observations made, activities performed, and/or 
measurements taken in the field during a sample collection event. Field records can include field 
logbooks, sample collection logs, photos, and field instrument calibration records.  
 
LEA personnel performing field activities will generate field records during the site work. Field records 
will be documented in bound survey books or suitable forms maintained in a loose-leaf notebook, with 
each entry dated and signed. All entries will be written in ink.  All field paperwork will be accurately 
completed in the field before the end of each workday. Field logbooks will contain a title page to 
include: 1) logbook number, 2) project name, 3) date of first entry, and 4) data of last entry. Each page 
will be sequentially numbered to determine, at a future date, that logbook pages are not missing. 
Erroneous entries will be corrected with ink by crossing out the original entry, initialing the deletion, and 
then documenting the proper information.  
 
The following basic information will be recorded in the field logbook for Site sampling activities 
performed; 1) date/time, 2) sample location, 3) collection start and end times, 4) number of samples 
collected, 5) names of collector and visitors, 6) general weather conditions, and 7) signature of 
personnel making logbook entries. LEA SOPs identify additional information that is required during 
sample collection.   
 
Chain-of-Custody Forms - COC forms are used to document and track sample possession from time of 
collection to the time of disposal. The original COC form will accompany each shipping container of 
samples, and a copy of the form will be filed in the project files. When transferring possession of a 
shipping container, both the individual relinquishing custody and the individual receiving custody will 
sign, data, and note the time on the COC. If a signature cannot be obtained, a note will be made in the 
"Received By" space of the COC form.   
 
Samples will be transported within 24 hours after collection via delivery by LEA personnel collecting the 
samples, laboratory courier services (TLI or other), or shipment by an overnight transportation service.  
Shipping containers will remain in custody, regardless of transportation method.  An item is considered 
within custody if it is 1) in one's physical possession; or 2) in one's view after being in one's physical 
possession; or 3) in a locked receptacle after being in one's physical possession; or 4) in a designated 
secure area. COC activities will be in accordance with federal guidelines. 
 
Field Instrument/Equipment Calibration Records - As part of data QA procedures, LEA personnel will 
routinely calibrate/verify field instrumentation and equipment.  Instrument calibration confirms that 
equipment used is of the proper type, range, accuracy, and precision to provide data compatible with 
the specified requirements and desired results. To demonstrate field established calibration procedures 
have been followed, calibration information will be recorded in an instrument calibration form, as 
appropriate: 
• calibration date and time 
• type and identification number of equipment 
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• calibration frequency and acceptable tolerances 
• identification of individual(s) performing calibration 
• reference standards used 
• calibration data; and 
• information on calibration success or failure 
 
The calibration record will serve as a written account of monitoring or detection equipment QA. Erratic 
behavior or failures of field equipment will be recorded in the calibration log. Calibration of field 
instrument/equipment will be completed per the manufacturer's instructions. 



 
1.8.2  Laboratory (Off-Site) Documentation and Records 



 
TLI's requirements for control of laboratory documents and records are detailed in Section 4 and Section 
5 of the TLI QA Manual referenced in Appendix B-1.  



 
1.8.3  Laboratory Data Packages and Reports 



 
Laboratory data packages from TLI consisting of GETS NPDES data and Site groundwater data will 
contain of a final, signed electronic Adobe PDF report with the following information: the unique work 
order number; abbreviation definitions; list of laboratory accreditations; sample results including 
collection date and time, method detection level, reportable quantity, result units, and analytical 
method performed; quality control results for each analytical method performed; receiving checklist for 
each shipping container; and final copy of COC for each container.  
 
Accompanying each signed Adobe PDF report will be an Excel electronic data deliverable (EDD) file in the 
.csv format identified in Appendix B-4. Applicable Laboratory data package information will be reported 
to impacted stakeholders as specified in Section 5 of the GWMP.   
 
 
 











Title: Ameren Huster Substation 
Revision Date: 12/12/2022 
Page 16 



 



2.0 DATA GENERATION AND ACQUISITION 
 
2.1  Sampling Design  
 



Groundwater sampling locations and sampling frequency of monitoring wells, piezometers, and city well 
wellhead(s) are identified in GWMP Figure 1. These sampling locations are designated within and 
around the former OU4 Groundwater Plume (Figure 2) as identified in 2014.  Samples are routinely 
collected at the monitoring wells to monitor, manage, and demonstrate continuing degradation and 
containment of VCOCs within the Site.  Samples are routinely collected at the piezometers to verify no 
further contamination has migrated off-Site. And samples are periodically collected at the city well 
wellhead(s) to identify domestic water quality issues related to the potential presence of off-Site 
contamination.   
 
A process flow diagram of the GETS is shown in GWMP Figure 3.  Sampling of the GETS is required by 
Missouri's National Pollutant Discharge Elimination System (NPDES) permit for discharge from the GETS. 
A copy of the NPDES permit No. MO-0137642 is included in the GWMP Appendix A. 
 
Sampling design and rationale for Site groundwater and GETS sample collection is summarized in Table 
2-1. And field and QC samples to be collected alongside Site groundwater and GETS samples are 
summarized in Table 2-2.   



 
2.2  Sampling Methods 
 



Analytical methods, containers, preservation, and holding times requirements for Site groundwater and 
GETS samples are summarized in Table 2-3. Prior to each sample collection event, LEA personnel obtain 
groundwater sampling equipment from Eco-Rental Solutions as identified in Appendix A-1.  Eco-Rental 
Solutions performs the maintenance and calibration of this equipment prior to each rental.  A calibration 
certificate and calibration verifications standards are included with each YSI ProDSS multimeter rental.  
 
LEA SOPs in Appendix A-2 adhere to with USEPA Procedures 4 - 7 referenced in Section 5.  The following 
are SOPs for groundwater sample collection and field analysis activities performed for the Site (note SOP 
10039 which references a peristaltic sampling pump is used for sample collected in the GWMP): 
• SOP 10004: Groundwater Sample Collection and Field Analysis 
• SOP 10039:  Low Flow (Low-Stress) Liquid Sample Collection and Field Analysis 
• SOP 10059: Management of Investigation Derived Waste 
• SOP 10065:  Decontamination of Field Sampling Equipment 
• 01/13/22 Rev: Huster Road Substation – Project Health and Safety Plan (HASP) 



 
2.3  Sample Handling and Custody 



 
Sample handling and custody of analytical samples responsibilities are included in LEA SOP 10067 in 
Appendix A-2.  This SOP includes and equipment list and instructions necessary to properly handle, 
label, package, and transport samples and the associated COC form to TLI.  Sample kit preparation and 
receipt and storage of samples by TLI details are in Section 24 and Section 25 of the TLI QA Manual in 
Appendix B-1. TLI's current template COC form is in Appendix B-3. 
 
At the request of LEA Project Manager prior to each sampling event, TLI DCS will provide a shipping 
container of new, method-appropriate sample and QC bottles for collection of groundwater samples. 
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Bottles will be custody-sealed, affixed with waterproof labels identifying the desired analysis, and 
contain the appropriate preservative dosage (if required) for that specific analysis.  The LEA Project 
Manager will request sample bottle requests to TLI and verify LEA personnel receive the items.  
 
LEA personnel will collect groundwater samples from monitoring and piezometer wells in and around 
the Site. Groundwater sampling activities are detailed in the GWMP and LEA SOPs and include the 
following general activities: 
• Collect the appropriate groundwater samples and QC samples at each sample location   
• Label bottles with the appropriate identification information including field ID number, collection 



date, collection time, and collector's initials.   
• Place full bottles inside a shipping container and surround with sufficient ice to maintain a sample 



temperature of 4 ±2°C until receipt by TLI.  
• Secure shipping containers with strapping tape and custody seals. 
• Prepare and submit a completed COC form with each shipping container. 
• Transport (or coordinate transport) of the container of samples and COC to TLI for analysis 
 
Additionally, per requirements in Missouri State Operating National Pollution Discharge Elimination 
System (NPDES) Permit No. MO-0137642, LEA personnel will routinely collect grab samples from the 
influent (Outfall #002) and effluent (Outfall #001) of the GETS and submit to TLI for analysis of 
parameters listed in Table 1.1.  



 
2.4  Analytical Methods  
 



2.4.1  Field Analytical Methods and Measurements 
 
Analytical methods and measurements conducted in the field are listed in Table 2-3.   



 
2.4.2  Laboratory (Off-Site) Analytical Methods   
 
Laboratory analytical methods conducted off-Site by TLI are listed in Table 2-3.  Laboratory 
environmental analytical method selection, method validation, and standards and reagents details for 
such methods are in Section 21 and Section 23 of the TLI QA Manual in Appendix B-1. 



 
2.5  Quality Control Requirements  
 



Quality control requirements for field measurements are summarized in Table 2-5. TLI will use the 
following equation to calculate and report Relative percent Difference (RPD) between sample/duplicate 
samples, MS/MSD, and LCS/LCSD samples, where R1 is sample 1, and R2 is sample 2: 



 
TLI will use the following equation to calculate Percent Recovery (%R) for MS and LCS samples:  
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2.5.1 Field Sampling, Measurement, and Analysis Quality Control 
 
The following LEA SOPs in Appendix A-2 detail field sampling, measurement, and analysis quality control 
measures: 
• SOP 10005: Quality Assurance/Quality Control Measure for Field Sampling Activities 
• SOP 10038: Documentation and Integrity of Field Sampling Activities  
 
2.5.2  Laboratory (Off-Site) Analysis Quality Control  



 
Quality control requirements for laboratory-analyzed analytes are summarized in Tables 2-4A and 2-4B.  
The following sections of the TLI QA Manual in Appendix B-1 contains quality control details: 



• Section 19: Initial and annual demonstration of capabilities of TLI analysts 
• Section 21: Control charts to monitor accuracy and precision of TLI SOPs; TLI SOPs to protect 



data from inadvertent changes or unintentional destruction 
• Section 26: Use of quality control indicators and procedures to monitor the validity of the 



environmental testing performed  
 



Although currently not implemented, Appendix A-2 contains LEA SOP 10030 for obtaining and 
submitting performance evaluation (PE) (a.k.a. proficiency testing) samples to TLI. 



 
2.6  Instrument/Equipment Testing, Inspection, Maintenance and Calibration Frequency 
 



2.6.1  Field Measurement Instruments/Equipment  
 



Field equipment/instrument testing, inspection, maintenance, and calibration details are in Table 2-6. 
Prior to each sample collection event, LEA personnel obtain sampling equipment from Eco-Rental 
Solutions as identified in Appendix A-1.  Rental equipment includes a YSI ProDSS multimeter, Fisher 
electronic water level indicator, a peristaltic pump, and a monsoon pump.  Eco-Rental Solutions 
performs the maintenance and calibration of this equipment prior to each rental and includes 
calibration certificates and verification standards with each equipment rental.  Eco-Rental performs the 
calibrations as set forth in their SOPs, with a note that method 1 (One-Point "Water") calibration is 
performed for dissolved oxygen.  Prior to each day's use, LEA personnel reference the applicable 
manufacturer-supplied documents in Appendix A-3 through Appendix A-7 to inspect and verify accuracy 
of each piece of rental equipment. LEA personnel record equipment inspection and acceptance testing 
observations in the Site field logbook.   
 
2.6.2  Laboratory (Off-Site) Analysis Instruments/Equipment  



 
Testing, inspection, and maintenance requirements for laboratory instruments and equipment are 
detailed in Section 22 of TLI QA Manual in Appendix B-1. Calibration requirements for laboratory 
Instruments and equipment and the associated standards and reagents are detailed in Section 22 and 
Section 23 of this manual.   
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2.7  Inspection/Acceptance Requirements for Supplies and Consumables 
 
2.7.1  Field Sampling Supplies and Consumables 
 
The following is a list of supplies and consumables listed in in Appendix A-1 and/or Appendix A-2 for 
groundwater sample collection at monitoring wells, piezometers, and city wells: 
• Personal Protective Equipment (PPE) as outlined on page 4 of the LEA HASP 
• Groundwater sample bottles and supplies for handling, packaging, and shipping samples listed in 



Section 4 of LEA SOP 100067.   
• Quality assurance/quality control field sampling supplies listed in Section 4 of LEA SOP 10005 
• Ice for preserving samples during transport. 
• Calibration verification standards listed in Eco-Rental Solutions Equipment Testing Procedures 
• Field documentation supplies listed in Section 4 of LEA SOP 10038 
• Low flow sample collection and field analysis supplies listed in Section 4 of LEA SOP 10039 
• Decontamination supplies listed in Section 4 of LEA SOP 10065  



 
All sampling supplies and consumables for groundwater sampling will be visibly inspected by LEA 
personnel for cleanliness and evaluated for task suitability prior to each use. Inspection and acceptance 
examples: 
• Prior to use, verify nitrile gloves are clean and with tears or abrasions. Replace as needed to prevent 



sample contamination.  
• Verify the sample kit is complete, each bottle is new, appropriate bottles contain required chemical 



preservatives, and all sample bottles are custody sealed. 
• Verify shipping containers are custody sealed and adequately sized to accommodate enough ice to 



surround all sample bottles. 
• Verify tubing used for each collection event is new and no cross-contamination occurs between 



sample locations.   
• Verify de-ionized water for decontamination and equipment blanks is purchased and in a sealed 



container. 
• Verify reagents are of correct concentration, quality/grade, and are not expired. 



 
2.7.2  Laboratory Analyses (Off-Site) Supplies and Consumables 
 
Purchasing materials and consumables from approved suppliers, as well as evaluating consumable 
compliance, are detailed in Section 7 and Section 9 of the TLI QA Manual in Appendix B-1.  And 
inspection/acceptance requirements for standards and reagents for laboratory analysis are detailed in 
Section 23 of this manual. 



 
2.8  Data Management  
 



The purpose of data management is to confirm that Site data is accurate and readily accessible to meet 
both quality objectives and remedial action objectives for a project. The data management program 
established for the Site includes field documentation and sample collection procedures, methods for 
tracking and managing the data, and methods for storing all site-related information.  Data management 
processes will be used to efficiently process laboratory and field data collected so it is readily accessible 
and accurate. 
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AMO Project Manager(s) are responsible for overall data management for the Site. Per AMO's Records 
Retention Schedule, all records for this Site will be assigned a retention code of "EHS009" for 
remediation work.  Such records (including field records, calibration records, sampling activities, 
analytical reports, Site assessment reports, audits, etc.) are required to be kept for the life of the 
property plus 10 years. All field records from LEA and laboratory data package documents from TLI in 
electronic form will be retained in electronic project folders on the secure AMO network.   
 
The LEA Project Manager will be responsible for monitoring non-electronic field record storage in the 
secure area at the Site.  The LEA Project Manager will notify AMO Project Manager field records which 
are no longer actively referenced and need to be removed from the Site.  AMO will then transfer these 
historical field records to a secure location controlled by the records management company Iron 
Mountain.   
 
For groundwater data trending purposes, AMO Project Manager(s) will manually enter field 
measurements and approved laboratory analytical data into an Excel database located and backed-up 
on the secure AMO network.  This excel database, along with the original approved signed electronic 
analytical report (in Adobe PDF) and the EDD file both obtained from TLI, will be submitted to the USEPA 
and, if applicable, impacted stakeholders.  Information from the Adobe PDF analytical report and field 
records will be used to resolve Site data reporting discrepancies.    
 
AMO Project Manager(s) will obtain GETS NPDES analytical data directly from the original electronic 
data package and manually report it in the MDNR electronic Discharge Monitoring Report (eDMR) 
system as required by the NPDES permit.  Copies of final Site DMR reports are stored in the secure AMO 
Sharepoint site. 
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3.0 ASSESSMENT AND OVERSIGHT 
 
3.1  Assessments/Oversight and Response Actions  
 



This section defines assessments to evaluate the quality of activities performed at the Site.  The function 
of a quality assessments is to verify: 
1) Completeness and accuracy of COC forms, including documentation of times, dates, transaction 



descriptions, and signatures. 
2) Completeness and accuracy of sample bottle labels, including notation of time, date, sample type 



and location, collector's name, preservation method used, and analytical required. 
3) Completeness and accuracy of field logbooks, including documentation of times, dates, collection 



method used, sample locations, type and number of samples obtained, name of collector and 
visitors, field measurement data, problems encountered during the event, and field instrument 
maintenance activities. 



4) Adherence to health and safety guidelines outlined in the Site health and safety plan including 
wearing of proper protective clothing. 



5) Review of field instrument calibration procedures, as documented in field logbooks, to ensure 
calibrations are conducted according to manufacturers' recommendations. 



 
The following sections of the TLI QA Manual in Appendix B-1 contains assessments/oversight and 
response actions related to laboratory (off-site) analysis: 



• Section 13: Corrective Action 
• Section 14: Preventative Action 
• Section 15: Audits  



 
Field Activity and Record Assessment:  Quarterly, the LEA Project Manager will assess LEA personnel on 
execution of SOPs, verify the storage and completeness of field records, and any verify deficiencies are 
corrected.  LEA Project Manager will provide one of the AMO Project Manager an email of assessment 
findings and corrective actions taken.     
 
Field Documentation Assessment: Annually, LEA QAM will assess LEA SOPs and field forms to confirm 
accuracy, completeness, and relevance for the Site. LEA QAM will provide to the AMO Project 
Manager(s) an email of assessment findings and corrective actions taken.     
 
Laboratory Assessment:  At the frequency identified in the TLI Quality Assurance Manual in Appendix B-
1, TLI QAO will conduct internal, external, performance, and system audits and remediate deficiencies 
related to laboratory activities.  The TLI DCS will only report data that adheres to TLI Quality Assurance 
Manual requirements.  The TLI QAO will notify the AMO Project Manager(s) by email if any unresolved 
deficiencies persist.   
 
The AMO Project Manager(s) will ensure deficiencies identified by the LEA Project Manager, LEA QAM, 
TLI QAO, and TLI DCS are remediated.  The AMO Project Manager(s) will also verify data that does not 
adhere to the requirements of this QAPP will be excluded and recollected once the deficiency is 
remediated. 
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Overall Project Assessment: Annually, one of the AMO Project Managers will assess at least one sample 
collection event to verify data generated for the event meets RAQ's and quality objectives. The 
assessment will include observation of sample collection, maintenance and operation history of the 
GETS, and review of site documentation including SOPs documents, field records, and custody records.  
 



3.2  Reports to Management 
 



The AMO Project Manager(s) will provide: 
• A quarterly (at least) email to the USEPA containing laboratory analytical and groundwater 



contour data collected for the Site. 
• A monthly discharge monitoring report via eDMR to MDNR identifying discharge compliance of 



the GETS at the Site. 
• A monthly status update email to the AMO Director of Environmental Services documenting 



significant activities (if any) at the Site for the previous month. 
• An annual report to the AMO Director of Environmental Services documenting Site remediation 



progress and results of the overall annual project assessment.  
• As needed, SOW document email to the USEPA containing a request to perform work at the Site 



not identified in this QAPP or the Site GWMP. 
 
Section 16, Management Reviews, in the TLI QA Manual in Appendix B-1 contains details of weekly and 
monthly quality review staff meetings, and the generation of monthly reports that TLI managers receive 
from the TLI Quality Department regarding a variety of possible quality issues. 
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4.0 DATA REVIEW AND USABILITY  
 
4.1  Data Review, Verification, and Validation Requirements 



  
TLI will inspect samples (labeling, integrity), and review chain-of-custody forms and shipping 
documentation upon receipt for verification against the sample coolers they represent. Chain-of-custody 
forms will be signed by all parties that had custody of samples, except for commercial carriers.  TLI QAO 
will ensure all laboratory data packages are verified internally by TLI for completeness and technical 
accuracy prior to submittal to AMO.  The following sections of the TLI QA Manual in Appendix B-1 
contains details of how TLI handles review, verification, and validation of laboratory data: 
• Section 11: Control of non-confirming environmental testing work 
• Section 17: Data Integrity  
 
The AMO Project Manager(s) will review, verify, and validate the LEA field activities and TLI laboratory 
data package against the following criteria: 
• Evaluate completeness of TLI laboratory data packages and field log forms. 
• Verify that COC forms were completed and that samples were handled properly. 
• Verify that holding times were met for each parameter. Holding time exceedances, should they 



occur, will be documented. Data for all samples exceeding holding time requirements will be flagged 
as either estimated or rejected. The decision as to which qualifier is more appropriate will be made 
on a case-by-case basis. 



• Review QA/QC data (i.e., confirm that duplicates, blanks, and spikes were analyzed on the required 
number of samples, as specified in the method, and verify that duplicate, MS and LCS recoveries are 
acceptable). 



• Review laboratory data package for data qualifiers. The decision as to which qualifiers are grounds 
for rejecting data will be made on a case-by-case basis. 



• Verify that laboratory and field parameters were analyzed/measured according to the methods 
specified. Any deviations from the method or procedure will be detailed on the appropriate Site 
record (field logbook, sample collection log, COC form, field instrument calibration records 
laboratory data package, etc.)  



• Investigate anomalies identified during review of laboratory or field data. When anomalies are 
identified, they will be discussed with the LEA Project Manager, the TLI DCS, and/or the TLI QAO, as 
appropriate. 



• If laboratory or field data appear suspect, investigate the specific data of concern. Calculations will 
be traced back to raw data. If calculations do not agree, the cause will be determined and corrected. 



 
An assessment of the deficiencies discovered during review, verification, and validation of data 
generated from LEA field activities and TLI laboratory data packages will be electronically documented in 
the Site project file.  The assessment will include a description of deviation(s), if and how data from 
deviation(s) was used, and identification of deviation(s) not qualified for use/reporting.  



 
4.2  Verification and Validation Methods (EPA QA/R-5 D2) 
 



Data validation is an analyte- and sample-specific process used to determine the quality (completeness, 
correctness, and conformance) of a data set against method, procedural, and contractual requirements. 
This documented process reflects the actual steps taken to produce reportable results intended to 
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satisfy RAOs. Specifically, the results of the validation process will determine whether a sample has 
reportable data, is an outlier (beyond the limits of similar data), should not be reported, and/or should 
be re-sampled. Data validation also includes determining the reason for not meeting method, 
procedural, or contractual requirements and includes an evaluation of the impact of failures on the 
overall data set. 
 
Per Section 25 of the TLI Quality Manual in Appendix B-1, TLI has a sample acceptance checklist in their 
LIMS system which automatically appropriately qualifies samples on the final report that do not meet 
sample acceptance requirements.  And to identify laboratory data with special quality conditions, TLI will 
reference the following data qualifiers in laboratory data packages: 
• B - Analyte detected in associated Method Blank 
• C - RL shown is a Client Requested Quantitation Limit  
• E - Value above quantitation range 
• H - Holding times exceeded  
• I - Associated internal standard was outside method criteria 
• J - Analyte detected below quantitation limits  
• ND - Not Detected at the Reporting Limit  
• R - RPD outside accepted recovery limits 
• S - Spike Recovery outside recovery limits  
• T – TIC (Tentatively identified compound) 
• X - Value exceeds Maximum Contaminant Level 



 
4.3  Reconciliation with User Requirements 
 



The AMO Project Manager(s) will examine Site data to determine the performance that was achieved 
for each data usability criterion. The performance will then be compared with the RAQs and quality 
objectives.  Deviations from objectives will be electronically documented in the Site project file. The 
following actions may be taken to resolve data anomalies, including but not limited to:  
• retrieve missing data 
• request clarification or explanation of data or a field activity 
• recollect samples for laboratory analysis 
• reanalyze field measurements   



 
Data that has been rejected will not be used. Data that has been qualified but not rejected will be 
considered useable (i.e., qualified as estimated) and definitive data. Electronic and field documents 
containing nondefinitive data will be used only for screening purposes, and such data will be labeled 
appropriately. 
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Figure 1.  Organization Chart 
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Figure 2. Former OU4 Groundwater Plume 2014 
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Table 1-1.   Analytical Parameters and Target Limits 
 
Matrix/Media: Groundwater 



 
   Sample Location 



              
 



Analytical Parameter     Targets 



 
Laboratory Limits (in ug/L) 



 
Reporting Limits 



(RL) 



 
 Method 



Detection Limits 
(MDL) 



Monitoring Wells 
and Piezometers 
(MW-1 thru MW-
14, MW-39 thru 



MW-41, and 
PZ-2 thru PZ-12) 



(DCE) cis-1,2-Dichloroethene (ug/L) Below 70 2.0 0.2 



(PCE) Tetrachloroethene (ug/L) Below 5.0 0.5 0.1 



(TCE) Trichloroethene (ug/L) Below 5.0 2.0 0.2 
(VC) Vinyl Chloride (ug/L) Below 2.0 1.0 0.1 



Groundwater Level (ft) 



Field Data used during 
well evacuation prior 
to sampling - Refer to 
section 5.7 of LEA SOP 
10039 for targets and 



corrective actions 



0.01 - 



Dissolved Oxygen (mg/L) 0.1 - 



Specific Conductivity (uS/cm) 0.1 - 



pH (SU) 0.1 - 



Oxidation Reduction Potential (mV) 10 - 



Temperature (F) 0.1  



City well #6 
wellhead (Including 
possibly also CW-3 
thru CW-5, CW-7, 
CW-8, and CW-10) 



(DCE) cis-1,2-Dichloroethene (ug/L) Below 70 2.0 0.2 



(PCE) Tetrachloroethene (ug/L) Below 5.0 0.5 0.1 



(TCE) Trichloroethene (ug/L) Below 5.0 2.0 0.2 
(VC) Vinyl Chloride (ug/L) Below 2.0 1.0 0.1 



 
Outfall #001 (GETS 
Effluent) - NPDES 



 
pH (SU) 6.0 – 9.0  



0.1 
 



- 
 
Net Total Recoverable Iron (mg/L) Monthly Max 603 



 
0.0400 



 
0.0200 



 
(DCE) cis-1,2-Dichloroethene (ug/L) Daily Max 141; 



Monthly Ave. 70 
 



2.0 
 



0.2 
 



(PCE) Tetrachloroethene (ug/L) Daily Max 1.6; 
Monthly Ave. 0.8 



 
0.5 



 
0.1 



 
(TCE) Trichloroethene (ug/L) Daily Max 10.1; 



Monthly Ave. 5 
 



2.0 
 



0.2 
 



(VC) Vinyl Chloride (ug/L) Daily Max 4.0; 
Monthly Ave. 2.0 



 
1.0 



 
0.1 



 
Outfall #002 (GETS 
Influent) - NPDES 



 
Total Recoverable Iron (mg/L) Monitor only  



0.0400 
 



0.0200 



 
 



Table 1-2.  USEPA MCLs for VCOCs identified at the Site 
 



Matrix/Media: Groundwater 
Analytical Parameter MCL (ug/L) (ug/L = micrograms per liter) 



 
(DCE) cis-1,2-Dichloroethene (ug/L) 70 



(PCE) Tetrachloroethene (ug/L) 5.0 
(TCE) Trichloroethene (ug/L) 5.0 



(VC) Vinyl Chloride (ug/L) 2.0 
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Table 2-1.  Sampling Design and Rationale 
 
Matrix/Media:  Groundwater                            Type of Sampling: Low-Flow Purging and Grab Sampling (SOP 10039) 
 



Sampling Location/   
ID Number 



 
Depth 



(Appropriate Units) 



 
Analytical  
Parameter 



 
Rationale for Sampling Design 



 
Monitoring Wells 



(MW-1 thru MW-14, 
and MW-39 thru MW-



41) 



Note A  
VOCs listed in Table 1.2 



 
Used to evaluate groundwater contamination levels 
relative to drinking water standard limits. 



Piezometers 
(PZ-2 thru PZ-12) Note A  



VOCs listed in Table 1.2 
 
Used to evaluate groundwater contamination levels 
relative to drinking water standard limits. 



 
City well #6 wellhead 



(Including possibly 
also CW-3 thru CW-5, 
CW-7, CW-8 and CW-



10) 



 
Note B 



 
VOCs listed in Table 1.2 



 
Used to evaluate groundwater contamination levels 
relative to drinking water standard limits. 



 
Monitoring Wells and 



Piezometers 
Note A 



 
Groundwater Level 



(feet) 
Used to create groundwater contour diagrams. 



Monitoring Wells and 
Piezometers Note A 



 
Dissolved Oxygen 



(mg/L) 



Used to evaluate the valence state of trace metals 
and the bacterial metabolism of dissolved organic 
species. 



Monitoring Wells and 
Piezometers Note A 



 
Specific Conductivity 



(uS/cm) 



 
Used to evaluate the potential of groundwater to 
form scale in equipment. 



Monitoring Wells and 
Piezometers Note A pH (SU) 



 
Used to evaluate solubility and biological availability 
of chemical constituents of nutrients and metals in 
groundwater. 



Monitoring Wells and 
Piezometers Note A 



 
Oxidation Reduction 



Potential (mV) 



 
Used to determine the oxidizing or reducing 
potential of groundwater which impacts mobility 
and persistence of groundwater contaminants. 



Monitoring Wells and 
Piezometers Note A  



Temperature (°C) 



 
Used to identify changes in physical, chemical, and 
microbial process occurring in groundwater that can 
impact groundwater quality. 



Outfall #001  
(GETS Effluent) - 



NPDES 



 
N/A 



 
VOCs listed in Table 1.2 



 
Measured per the NPDES permit to verify 
compliance of VOC removal from treated 
groundwater being discharged to the environment. 



Outfall #001 
(GETS Effluent) – 



NPDES 



 
N/A 



 
Total Iron (mg/L) 



 
Measured per the NPDES permit to verify 
compliance of iron removal from treated 
groundwater being discharged to the environment. 



 
Outfall #001 



(GETS Effluent) – 
NPDES 



 
N/A 



 
pH (SU) 



 
Measured per the NPDES permit to verify effluent 
pH is not contributing to increased solubility of 
trace metals in treated groundwater being 
discharged to the environment. 



 
Outfall #002 



(GETS Influent) – 
NPDES 



 
N/A 



 
Total Iron (mg/L) 



 
Used to determine iron removal efficiency of the 
GETS. 



 



Note A:  Within each well's "screened" depth (in feet) per Figure 2 of the GWMP. 
Note B:  Refer to sections 2.1 and 3.1 of the GWMP for city well sampling depths. 
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Table 2-2.  Summary of Field and QC Samples To Be Collected 
 
Matrix/Media: Groundwater 



 
Analytical  
Parameter 



 
No. of 



 Sampling 
Locations 



 
Depth 



 



 
No. of  
Field  



Duplicate
s 



 
Organic 
Analyses 
No. of: 



 
Inorganic 
Analyses 
No. of: 



 
No. of  
Trip  



Blanks 
 



(VOCs  
only) 



 
No. of  
Field/ 



Equipment 
 Blanks 



 
No. of  



PE Samples 



 
  Total No.  



of  
Samples  



 MS 
 
MSD 



 
Dup 



 
MS 



 
LABORATORY ANALYSES 



VOCs 
(Monitoring Wells) 



 
16 



 
Note B 2  



1 
 



1 
 
- 



 
- 



 
1 



 
1 



 
- 



 
22 



VOCs 
(Piezometers) 10 Note B 1 1 1 - - 1 1 - 15 



VOCs 
(City Wells) 



Note A 
1 to 8 



 
45 feet 
Note C 



1 1 1 -  
- 1  



1 
 
- 



 
6 to 13 



VOCs 
(City Wells) 



Note A 
1 to 8 70 feet 



Note C 1 1 1 -  
- 1  



1 - 6 to 13 



VOCs 
(City Wells) 



Note A 
1 to 8 



 
90 feet 
Note C 



 
1 1 1 -  



- 1  
1 - 6 to 13 



VOCs 
(Water Plant) 



Note D 
0 to 2  



N/A 1 1 1  
- 



 
- 1 1  



- 
 



0 to 7 



VOCs 
(GETS) 



 
2 



 
N/A 1 1 1  



- 
 
- 1  



- 
 
- 



 
6 



Total Iron 
(GETS) 



 
1 



 
N/A 1  



- 
 
- 1 1  



- 
 
- 



 
- 



 
4 



 
FIELD MEASUREMENTS 
 



Groundwater 
Level (feet) 



 
26 



 
- 



 
1 



 
- 



 
- 



 
- 



 
- 



 
- - -  



27 
 
Dissolved Oxygen 



(mg/L) 
 



26 
 
- 1  



- 
 
- 



 
- 



 
- 



 
- 



 
- 



 
- 



 
27 



Specific 
Conductivity 



(uS/cm) 
26  - 1  -  -  -  -  - - 1 28 



pH (SU) 27  - 1  -  -  -  -  - - 1 29 
Oxidation 
Reduction 



Potential (mV) 
 



26 
 
- 



 
1 



 
- 



 
- 



 
- 



 
- 



 
- 



 
- 



 
- 



 
27 



Temperature (°C)  
27 



 
- 



 
1 



 
- 



 
- 



 
- 



 
- 



 
- 



 
- 



 
- 



 
28 



 
Note A:  Includes effluent of City well #6, also possibly effluent of these city wells: CW-3, CW-4, CW-5, CW-7, CW-8, CW-9 and CW-10. 
Note B:  Within each well's "screened" depth (in feet) per Figure 1.1 of the GWMP. 
Note C:  Refer to sections 2.1 and 3.1 of the GWMP for city well sampling depths of 45 feet, 70 feet, and 90 feet. 
Note D:  Includes the possible influent and effluent of the City of St. Charles Water Treatment Plant.   
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Table 2-3.  Analytical Method, Containers, Preservation, and Holding Times Requirements  
 
Matrix/Media: Groundwater 



Sample type Parameter Method Sample Container & 
Preservative 



Sample 
Storage 



Max. Hold 
Time 



LABORATORY ANALYTICAL PARAMETERS 



GETS influent and 
effluent 



VOCs (cis-1,2-DCE, PCE, 
TCE, and VC)  EPA 624.1 Three 40 mL glass vials, TSP 



preservative, headspace free 4±2°C 14 days 



Iron EPA 200.7 One 500 mL HDPE bottle, 
nitric acid to pH<2 - 6 months 



Groundwater from 
Monitoring Wells, 
Piezometers, City 



Wells, and possibly 
the Water 



Treatment Plant 



VOCs (cis-1,2-DCE, PCE, 
TCE, and VC)  EPA 624.1 Three 40 mL glass vials, TSP 



preservative, headspace free 4±2°C 14 days 



FIELD MEASUREMENTS/ANALYTICAL PARAMETERS 



Groundwater 
from Monitoring 



Wells and 
Piezometers 



 
(MW-1 thru MW-14, 
MW-39 thu MW-41, 
and PZ-2 thru PZ-12) 



 



Groundwater Level 
(feet) N/A N/A N/A N/A 



Dissolved Oxygen 
(mg/L) SM 4500H-B 500 mL glass jar None Immediate 



Specific Conductivity 
(uS/cm) SM 8510B 500 mL HDPE bottle 



None if 
analyzed 



immediately; 
Otherwise 



4±2°C 



Immediate 
preferred, up 
to 28 days is 
acceptable 



pH (SU) EPA 420.1 200 mL HDPE None Immediate 
Oxidation Reduction 



Potential (mV) SM 2580 500 mL glass jar None Immediate 



Temperature (°C) SM 2550 200 mL HDPE None Immediate 



°C         Degrees C 
EPA      Environmental Protection Agency 
HDPE   High Density Polyethylene bottle 
SM       Standard Methods 
SW       Solid Waste Method  
TSP      Trisodium phosphate 
VOC     Volatile organic compound 
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Table 2-4A. Quality Control Requirements for Laboratory Analyses - VOCs 
 
Analyte:  VOCs                   Matrix/Media: Groundwater                 Analytical Method:  SW-846 5030 and 8260B 
 
QC Sample Type     
          



 
Data Quality 



Indicator  
(DQI) 



Frequency/ 
Number 



Acceptance Criteria/ 
Measurement        
Performance  



Criteria 



 
Method/SOP 



  QC Acceptance   
Limits   



 
Corrective 



Action 
 
Blank 
(field/equipment) 



Accuracy/Bias/
Contamination 



 
1 per batch of GETS 
samples collected 



RL  
< RL 



 
Note 1 



 
Blank (Trip) 
For VOCs only 



Accuracy/Bias/
Contamination 



 
1 per batch of VOC 
samples collected 



 
MDL 



 
< MDL 



 
Note 2 



 
Field duplicate 



 
Precision – 



Overall 



 
1 for every 10 or 
fewer samples 



collected 



 
RPD 



 
< 40% 



 
Note 3 



 
Internal standard Precision 



 
1 per batch of 



samples prepared 



 
Area response and 



retention times 
Lab-establish limit in 



the approved method 



 
See Teklab 



Quality Manual 
Section 26 



Laboratory Control 
Blank (LCB) Contamination 



 
1 per batch of 



samples prepared 
MDL 



< Lab-established 
MDL in the approved 



method 



See Teklab 
Quality Manual 



Section 26 
 
Laboratory Control 
Sample (LCS) 



Accuracy/Bias 
 



1 per batch of 
samples prepared 



%R 
Within the Lab-



establish limits of the 
approved method 



See Teklab 
Quality Manual 



Section 26 
 
Laboratory Control 
Sample Duplicate 
(LCSD) 



Accuracy/Bias 
 



1 per batch of 
samples prepared 



RPD 
RPD of LCS/LCSD < 
the Lab-established 



limits of the 
approved method 



See Teklab 
Quality Manual 



Section 26 



Matrix Spike (MS) Precision 



 
1 per 20 or fewer 
samples analyzed 
per matrix type or 



preparation 
procedure 



%R 
Within the Lab-



establish limits of the 
approved method 



 
See Teklab 



Quality Manual 
Section 26 



 
Matrix spike 
duplicate (MSD) 



Precision 



 
1 per 20 or fewer 
samples analyzed 
per matrix type or 



preparation 
procedure 



RPD 



 
RPD of MS/MSD < the 
Lab-established limits 



in the approved 
method 



 
See Teklab 



Quality Manual 
Section 26 



MDL – Method Detection Limit 
RL – Reporting Limit 
RPD – Relative Percent Difference 
%R – Percent Recovery 



 
Note 1:  



• If results of the field/equipment blank are above the reporting limit (RL) for any of the VOCs listed in Table 1-2, the 
entire batch results will be excluded, and the entire batch resampled if Site operating conditions allow.   



• If results of the field/equipment blank are above the MDL but below the RL, the batch results will be noted with 
the appropriate data qualifier, used for reporting and decision-making purposes, and sample collection and 
handling techniques will be evaluated and improved.   



Note 2:  If results of the trip blank are above the method detection limit (MDL), the entire batch results will be excluded, 
and the entire batch resampled if Site operating conditions allow. 



Note 3:  If results of the field duplicate exceed the QC acceptance limits for any of the VOCs listed in Table 1-2, the entire 
batch results will be excluded, and the entire batch resampled if Site operating conditions allow. 
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Note 4:  



• If results of the field/equipment blank are above the reporting limit (RL) for total iron, the entire batch results will 
be excluded, and the entire batch resampled if Site operating conditions allow.   



• If results of the field/equipment blank are above the MDL but below the RL, the batch results will be noted with 
the appropriate data qualifier, used for reporting and decision-making purposes, and sample collection and 
handling techniques will be evaluated and improved.   



Note 5:  If results of the field duplicate exceed the QC acceptance limits for total iron, the entire batch results will be 
excluded, and the entire batch resampled if Site operating conditions allow. 



 
 
 
 
 
 
 
 
 



Table 2-4B. Quality Control Requirements for Laboratory Analyses - Total Iron 
 
Analyte:  Total Iron             Matrix/Media: Groundwater            Analytical Method:  EPA 200.7 
 
QC Sample Type     
          



 
Data Quality 



Indicator  
(DQI) 



Frequency/ 
Number 



Acceptance Criteria/ 
Measurement        
Performance  



Criteria 



 
Method/SOP 



  QC Acceptance   
Limits   



 
Corrective 



Action 
 
Blank 
(field/equipment) 



Accuracy/Bias/
Contamination 



 
1 per batch of GETS 
samples collected 



RL  
< RL 



 
Note 4 



 
Field duplicate 



 
Precision – 



Overall 



 
1 for every 10 or 
fewer samples 
collected 



 
RPD 



 
< 40% 



 
Note 5 



 
Internal standard Precision 



 
1 per batch of 
samples prepared 



 
Area response and 
retention times 



Lab-establish limit in 
the approved method 



 
See Teklab 



Quality Manual 
Section 26 



Laboratory Control 
Blank (LCB) Contamination 



 
1 per batch of 
samples prepared 



MDL 
< Lab-established 
MDL in the approved 
method 



See Teklab 
Quality Manual 



Section 26 
 
Laboratory Control 
Sample (LCS) 



Accuracy/Bias 
 
1 per batch of 
samples prepared 



%R 
Within the Lab-
establish limits of the 
approved method 



See Teklab 
Quality Manual 



Section 26 
 
Laboratory Control 
Sample Duplicate 
(LCSD) 



Accuracy/Bias 
 
1 per batch of 
samples prepared 



RPD 
RPD of LCS/LCSD < the 
Lab-established limits 
of the approved 
method 



See Teklab 
Quality Manual 



Section 26 



Matrix Spike (MS) Precision 



 
1 per 20 or fewer 
samples analyzed 
per matrix type or 
preparation 
procedure 



%R 
Within the Lab-
establish limits of the 
approved method 



 
See Teklab 



Quality Manual 
Section 26 



 
Matrix spike 
duplicate (MSD) 



Precision 



 
1 per 20 or fewer 
samples analyzed 
per matrix type or 
preparation 
procedure 



RPD 



 
RPD of MS/MSD < the 
Lab-established limits 
in the approved 
method 



 
See Teklab 



Quality Manual 
Section 26 



MDL – Method Detection Limit 
RL – Reporting Limit 
RPD – Relative Percent Difference 
%R – Percent Recovery 
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Note 1:    Minimum once per day (on days when instrument will be used) before sampling begins. 
Note 2:  The specific conductivity QC test is acceptable if within ± 10% of the Certified Value on the Certificate of Analysis. 
Note 3:  The pH QC test is acceptable if within ± 0.2 of the Certified value on the Certificate of Analysis, or within the PT Performance 



Acceptance limits on the Certificate of Analysis, whichever is more stringent.



 
Table 2-5.  Quality Control Requirements for Field Measurements 



 
Matrix/Media: Groundwater            
 
QC Sample:           
    



 
Data Quality  



Indicator  
(DQI) 



 
Frequency/ 



Number 



 
Method/SOP 



  QC Acceptance    
Limits   



 
Acceptance Criteria/ 



Measurement        
Performance  



Criteria 



 
Corrective Action 



 
Groundwater Level – Electronic Water Level Indicator (Fisher, model WLZ or Heron Model dipper-T) 



Blank Accuracy/ 
Contamination Note 1  



LEA SOPs: 10004, 
10065 and 10059 



No audible alarm in 
ambient air See Appendix  



A-5. Fisher WLT Manual Field Duplicate  
Precision 



 
Note 1 



 
± 0.1 feet 



 
Dissolved Oxygen – Multiparameter Digital Water Quality Meter with Optical Dissolved Oxygen Sensor (YSI, model ProDSS) 
 
Blank (Saturated) 



Accuracy/ 
Contamination 



 
Note 1 



SM 4500 O H-2016 
 
LEA SOPs: 10004, 
10065 and 10059 



 
DO% response of         



    > 97%  See Appendices 
A-3. YSI User Manual 



A-4. YSI Calibration Guide 
Calibration   
Verification 
Standard (CSV) 



Note 1 < 0.30 mg/L in sodium 
sulfite solution 



 
Field Duplicate 



 
Precision 



 
1 per sample batch 



 
± 0.5 mg/L Note deviation in  



 
Specific Conductivity – Multiparameter Digital Water Quality Meter with conductivity/temperature Sensor (YSI, model ProDSS) 



Calibration   
Verification 
Standard (CSV) 



Accuracy/   
Contamination 



 
Note 1 



  
SM 2510 B-2011 
 
LEA SOPs: 10004, 
10065 and 10059 



Note 2 
See Appendices 



A-3. YSI User Manual 
A-4. YSI Calibration Guide 



Field Duplicate  
Precision 



 
1 per sample batch 



 
± 3% 



 
Qualify data as estimate 



 
pH – Multiparameter Digital Water Quality Meter with pH/ORP Sensor (YSI, model ProDSS) 



Calibration   
Verification 
Standard (CSV) 



Accuracy/ 
Contamination 



 
Note 1 



SM 4500 H+B-
2011 
 
LEA SOPs: 10004, 
10065 and 10059 



 
Note 3 



See Appendices 
A-3. YSI User Manual 



A-4. YSI Calibration Guide 



Field Duplicate  
Precision 



 
1 per sample batch 



 
± 0.1 SU 



 
Qualify data as estimate 



Temperature – Multiparameter Digital Water Quality Meter with pH/ORP Sensor (YSI, model ProDSS) 



Field Duplicate Precision 1 per sample batch 
SM 2550 B-2010 
 



LEA SOPs: 10004, 
10065 and 10059 



 
± 0.5 °C 



See Appendices 
A-3. YSI User Manual 



A-4. YSI Calibration Guide 
 
Oxidation Reduction Potential – Multiparameter Digital Water Quality Meter with pH/ORP/Temperature Sensor (YSI, model ProDSS) 



 
Field Duplicate 



 
Precision 



 
1 per sample batch 



 
SM 2580   
 
LEA SOPs: 10004, 
10065 and 10059 



 
± 10 mV 



 
Qualify data as estimate 



°C = Degrees C 
mV = Millivolts 
SM = Standard Methods 
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Note 1:  Refer the troubleshooting and technical support contact information in equipment O&M manual (Appendices A-3 through A-7).  If issue remains unresolved 



exchange equipment at Eco-Rental Solutions with an operable piece of equipment. 
 



Table 2-6.  Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection 
 
Matrix/Media: Groundwater 
 



Analytical  
Parameter 



 
Field  



Equipment/ 
Instrument 



 
Maintenance 



 Activity and Frequency  
 



 
Calibration 
Activity and 
Frequency 



 
Testing/Inspection 



Activity and 
Frequency 



 
 Acceptance   



Criteria 
 



     Corrective Action 



pH, ORP, DO, 
temperature, 
specific 
conductivity 



 
YSI DSS 
Multimeter and 
associated 
sensors 



Eco-Rental Solutions 
performs maintenance 
and calibration 
procedure in Appendix 
A-1 prior to each rental. 



Daily: LEA verify 
meter performance 
against CVSs. 



Prior to use at each 
sample location: 
verify sensors were 
properly disinfected 



 
Sensors disinfected 
and each sensor 
meets the 
acceptance criteria 
in Table 2-5 



 
If readings become 
unstable/unreliable during 
use, calibrate/verify against 
CSVs.  If unable to resolve, 
Note 1.    



pH, ORP, DO, 
temperature, 
specific 
conductivity 



Flow-through 
Cell N/A 



Prior to use at each 
sample location: 
Disinfect flow cell 



Verify flow cell is not 
damaged and has 
been disinfected 



Disinfected and not 
damaged 



Discard damaged equipment 
and purchase new. 



 
Level of 
groundwater 



 
Electronic Level 
Detector 



Eco-Rental Solutions 
performs procedure in 
Appendix A-1 prior to 
each rental. 



Prior to use at each 
sample location: 
Disinfect probe and 
tape 



Prior to use at each 
sample location: 
verify proper 
operation and 
disinfection 



 
Operates according 
to O&M manual 
specifications 



 
Note 1 



 
VOCs and MW 
and PZ wells 



 
Peristaltic Pump 
with battery, 
charger, power 
supply, cable, 
and case 



Eco-Rental Solutions 
performs procedure in 
Appendix A-1 prior to 
each rental. 



Prior to use at each 
sample location: 
Disinfect components 
of pump in contact 
with groundwater 



Prior to use at each 
sample location: 
verify proper 
operation and 
disinfection 



 
Operates according 
to O&M manual 
specifications 



Note 1 



 
VOCs, all 
sample 
locations 



 
Low-density 
polyethylene 
(LDPE) tubing, 
3/8x1/2" 



 
Use new, unused 
section of tubing for 
each sample location 



 
N/A 



 
Visually verify no 
leaks or pluggage 



 
New, never used. 
No leaks or 
pluggage during use 



 
Discard damaged tubing and 
replace with new, unused 
section of tubing 



 
VOCs at City 
Wells 



  
Monsoon Pump 
with DC 
controller and 
battery 



 
Eco-Rental Solutions 
performs procedure in 
Appendix A-1 prior to 
each rental. 



 
Prior to use at each 
sample location: 
Disinfect components 
of pump in contact 
with groundwater 



Prior to use at each 
sample location: 
verify proper 
operation and 
disinfection 



 
Operates according 
to O&M manual 
specifications 



Note 1 



CVS – Calibration Verification Standards 
DO – dissolved oxygen 
ORP – oxidation reduction potential 
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APPENDICES 
 
APPENDIX A. Field Documentation 



A-1.  Eco-Rental Solutions Equipment Testing Procedures  
1. YSI ProDSS with Flow Cell Test Procedure Rev 06/29/21 
2. GeoTech GeoPump II Test Procedures Rev 12/1/17 
3. Heron Water Level Meter Test Procedure Rev 9/2/22 
4. Proactive SS Monsoon Pump Test Procedure Rev 5/30/18  



A-2.  Loureiro Engineering Associates Standard Operating Procedures      
1. SOP 10004: Groundwater Sample Collection and Field Analysis 
2. SOP 10005:  Quality Assurance/Quality Control Measures for Field Sampling Activities 
3. SOP 10006: Soil Sampling 
4. SOP 10007A: Installation of Non-Water Supply Wells and Piezometers in Unconsolidated Deposits 
5. SOP 10007B: Development of Non-Water Supply Wells and Piezometers in Unconsolidated 



Deposits 
6. SOP 10011: Direct Push Probing and Sample Tooling Advancement 
7. SOP 10015: Geologic Logging of Unconsolidated Sedimentary Materials 
8. SOP 10030: Processing Performance Evaluation Samples 
9. SOP 10038: Documentation and Integrity of Field Sampling Activities 
10. SOP 10039:  Low Flow (Low-Stress) Liquid Sample Collection and Field Analysis 
11. SOP 10041: Monitoring Well and Piezometer Abandonment 
12. SOP 10057: Collecting and Preserving Soil and Sediment Samples for Laboratory Determination 



 of Volatile Organic Compounds 
13. SOP 10059: Management of Investigation Derived Waste 
14. SOP 10065:  Decontamination of Field Sampling Equipment 
15. SOP 10067:  Handling, Packaging, and Shipping of Analytical Samples 
16. 01/13/22 Rev: Huster Road Substation – Project Health and Safety Plan (HASP) 



A-3.   YSI ProDSS Multimeter User Manual 
A-4.   YSI ProDSS Multimeter Calibration Guide with supplemental DO information 
A-5.   Fisher WLT Electronic Water Level Indicator 
A-6. Geopump Peristaltic Pump Operating Manual 
A-7. Proactive SS Monsoon Pump Operating Manual 
 



APPENDIX B. Laboratory Documentation 
B-1.  TekLab, Inc. Quality Assurance Manual 
B-2.   Teklab, Inc. Standard Operating Procedure List 
B-3.  Teklab, Inc. Template Chain-of-Custody Form  
B-4. Electronic Data Deliverable Template for Laboratory Analytical Data     



  
APPENDIX C. Data Evaluation  



C-1.  Data Evaluation/Documentation Form 
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Appendix A-1.  Eco-Rental Solutions Equipment Testing Procedures 
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Appendix A-2.  Loureiro Engineering Associates Standard Operating Procedures 
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Appendix A-3.  YSI ProDSS Multimeter User Manual 
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Appendix A-4.  YSI ProDSS Multimeter Calibration Guide with Supplemental DO Information 
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Appendix A-5.  Fisher WLT Electronic Water Level Indicator Manual 
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Appendix A-6.  Geopump Peristaltic Pump Operating Manual 
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Appendix A-7.  Proactive SS Monsoon Pump Operating Manual 
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Appendix B-1. Teklab, Inc. Quality Assurance Manual 
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Appendix B-2. Teklab, Inc. Standard Operating Procedure List 
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Appendix B-3. Teklab, Inc. Template Chain-of-Custody Form 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 











Title: Ameren Huster Substation 
Revision Date: 12/12/2022 
Page 51 



 



 











Title: Ameren Huster Substation 
Revision Date: 12/12/2022 
Page 52 



 











Title: Ameren Huster Substation 
Revision Date: 12/12/2022 
Page 53 



 
 
 
 
 
 
 
 
 



Appendix B-4. Electronic Data Deliverable Template for Laboratory Analytical Data 
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.EDD File Template 
 
 



 








			1.0 PROJECT MANAGEMENT


			1.6.1  Objectives and Project Decisions


			1.6.2  Action Limits/Levels


			1.6.3  Measurement Performance Criteria/Acceptance Criteria


			1.8.1  Field Documentation and Records


			1.8.2  Laboratory (Off-Site) Documentation and Records


			1.8.3  Laboratory Data Packages and Reports


			2.4.1  Field Analytical Methods and Measurements


			2.4.2  Laboratory (Off-Site) Analytical Methods


			2.5.1 Field Sampling, Measurement, and Analysis Quality Control


			2.5.2  Laboratory (Off-Site) Analysis Quality Control


			2.6.1  Field Measurement Instruments/Equipment


			2.6.2  Laboratory (Off-Site) Analysis Instruments/Equipment


			2.7.1  Field Sampling Supplies and Consumables


			2.7.2  Laboratory Analyses (Off-Site) Supplies and Consumables





			3.0 ASSESSMENT AND OVERSIGHT


			4.0 DATA REVIEW AND USABILITY


			5.0 REFERENCES


			FIGURES


			Figure 1.  Organization Chart


			Figure 2. Former OU4 Groundwater Plume 2014





			TABLES


			Table 1-1.   Analytical Parameters and Target Limits


			Table 2-1.  Sampling Design and Rationale


			Table 2-2.  Summary of Field and QC Samples To Be Collected


			Table 2-3.  Analytical Method, Containers, Preservation, and Holding Times Requirements 


			Table 2-4A. Quality Control Requirements for Laboratory Analyses - VOCs


			Table 2-4B. Quality Control Requirements for Laboratory Analyses - Total Iron


			Table 2-5.  Quality Control Requirements for Field Measurements


			Table 2-6.  Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection


			APPENDICES


			APPENDIX A - Field Documentation


			Appendix A-1.  Eco-Rental Solutions Equipment Testing Procedures


			Appendix A-2.  Loureiro Engineering Associates Standard Operating Procedures


			Appendix A-3.  YSI ProDSS Multimeter User Manual


			Appendix A-4.  YSI ProDSS Multimeter Calibration Guide with Supplemental DO Information


			Appendix A-5.  Fisher WLT Electronic Water Level Indicator Manual


			Appendix A-6.  Geopump Peristaltic Pump Operating Manual


			Appendix A-7.  Proactive SS Monsoon Pump Operating Manual





			APPENDIX B - Laboratory Documentation


			Appendix B-1. Teklab, Inc. Quality Assurance Manual


			Appendix B-2. Teklab, Inc. Standard Operating Procedure List


			Appendix B-3. Teklab, Inc. Template Chain-of-Custody Form


			Appendix B-4. Electronic Data Deliverable Template for Laboratory Analytical Data
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1. Clean, inspect & repair as necessary the Geotech Geopump II unit, its case, and all 
accessories such that they are in excellent physical condition.  Pay special attention to 
the jaws of the pump assembly looking for damage and/or debris. 



2. Charge fully the rechargeable lead acid battery pack via the AC Power Supply with Cord. 
3. Perform the lab functional check as follows: 



a. Measure the lead acid battery voltage to ensure it is charged to a minimum 12V. 
b. Install a standard length of C-flex tubing into the jaws of the pump assembly 



ensuring that it is completely clamped down. 
c. Attach adequate lengths of LDPE tubing to each end of the C-flex tubing that was 



just installed for testing the system. 
d. Insert one of the free LDPE tubing ends into a sink basin or 5 gallon bucket about 



half full with clean tap water. 
e. Insert the other free end of LDPE tubing into a sink basin and hold it above the 



water or into an empty 5 gallon bucket. 
f. Attach the battery assembly harness to the back of the pump controller and to 



the fully charged lead acid battery. 
g. Place the direction selector switch appropriately to draw from the sink basin or 5 



gallon bucket of water. 











SOP# TOP-3030.000 TEST PROCEDURE 



 Geotech Geopump II  Rev 12/01/17 



Page 2 of 2 



 



h. Turn on the pump assembly by rotating the speed dial until it starts, then quickly 
ramp it up to full speed to run the pump for a couple seconds verifying adequate 
flow of water through the system. 



i. Turn off the pump assembly and reverse the process to disconnect the battery. 
j. Measure the lead acid battery voltage again ensuring that the voltage did not 



decrease more than 0.3V from the previous reading, otherwise the battery 
strength is suspect, and the battery should be replaced.   
Note: Alternately the battery may be tested with a battery tester.  It should be 
replaced if the result is less than 60%. 



4. Replace any used L/S 15 size C-Flex tubing lengths by providing two new (12” to 14” 
pieces individually sealed in plastic).  Note:  Some clients may request L/S 24 size. 



5. Return the pump and all accessories to its case verifying against the accessory checklist 
that all standard accessories are present. 
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1. Clean, inspect & repair as necessary the Water Level Meter, its soft case, and all accessories such 
that they are in excellent physical condition. 
Warning:  Use gloves when cleaning this instrument to avoid potential chemical and/or biohazards. 



2. Ensure that the CAL-FACT maintenance schedule for each asset is NOT past due or coming due 
soon.  It’s required that each asset be calibrated annually through comparison to a certified 
measuring tape with allowable tolerance of +/- 0.02 ft.  Measurements should be made at 1ft & 2ft 
marks of the unit under test.  See illustrations below for reference: 



 



   
 



3. Verify that the installed 9Vbattery measures > 8.5 Volts, otherwise replace it. 
4. Ensure that the spare 9V alkaline battery is not older than 90 days or that it doesn’t measure less 



than 9.0 Volts, otherwise shrink seal, and label a new one with the current date as a replacement. 
5. Test that the probe alarm sounds clearly and consistently when the probe is dipped in water. 
6. Return the instrument and its accessories to the equipment’s soft case, then verify against the 



accessory check list that all standard accessories are present. 
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1. Clean, inspect & repair as necessary the SS Monsoon Pump unit and all accessories such that they 
are in excellent physical condition. 



a. Unravel the cable assembly from the reel as necessary to clean it and the pump assembly 
with eco-friendly detergent (such as simple green) and clean tap water. 



b. Wipe the cable with a dry clean cloth and inspect for nicks and cuts as you ravel it back 
upon the reel. 



2. Wipe the pump assembly dry, then unthread to remove the bottom housing from the top housing 
and cable assembly using the wrench accessory. 
 
Refer to the diagram below for pump motor disassembly: 
 



  
3. Inspect the large O-ring on the top of the housing for damage, and replace it as necessary. 
4. Separate the motor from the top housing by twisting it clock-wise while holding the top housing 



steady.  Notice that the pins follow the cut-away groove channels easily and none are bent, 
otherwise make the necessary repairs. 











     SOP# TOP-3078.000 TEST PROCEDURE 
 SS Monsoon DC Pump & Controller  Rev 05/30/18 



Page 2 of 2 



 



a. Inspect the two smaller O-rings on the top housing (that engage the motor assembly) for 
damage, and replace them as necessary. 
Note:  These O-rings are critical in keeping water away from the motor’s electrical contacts. 



b. Clean and dry both the motor casing and the bottom housing as necessary. 
c. Ensure that the surface and contacts at the top of the motor are clean and dry. 



Tip:  Remove any corrosion on the contacts with a clean cloth (or cotton swab) moistened 
with isopropanol. 



d. Apply a thin layer of Krytox© grease to the surfaces of all three O-rings which will aid in 
smooth attachment of the pump assembly and bottom housing to the top housing and 
extend the life of the O-rings. 



e. Re-attach the motor assembly to the top housing with a counter-clockwise twist, and 
ensure that the pins are seated all the way to the bottom of the cut-away grooves. 



f. Thread the bottom housing to the top assembly and tighten with the wrench accessory.  
Caution:  Avoid cross-threading and ensure that a good seal has been made. 



5. Perform a checkout of the pump assembly as follows: 
a. Submerge the pump in a sink or bucket half filled with clean tap water. 
b. Connect the unit to its controller and turn the dial all the way off. 
c. Attach the controller clamps to a fully charged 12V battery or power supply. 



Safety Warning:  Ensure that the controller clamps are attached with proper polarity!  If 
using a 12V power supply, ensure that the power supply is turned off first, attach the 
controller clamps, then turn on the power supply. 



d. Turn the dial up gradually on the controller all the way up.  Notice that the pump runs 
smoothly as the speed ramps up, and that the display reaches approximately 20V or higher. 



e. Turn the dial down gradually on the controller all the way off and observe that the pump 
runs smoothly as the speed ramps down. 
Safety Warning:  If using a 12V power supply, then turn it off before disconnecting the 
controller clamps. 



6. Return the unit and all standard accessories to the equipment’s case and verify against the 
accessory checklist that all are present. 
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1. Clean, inspect, repair or replace as necessary the YSI ProDSS unit, its case, and all accessories 
such that they are in excellent physical condition (especially the sensors) as follows: 



a. Remove and clean the storage/calibration cup and the sensor guard, then inspect the 
sensors for damage – replace them if necessary referring to either the instrument 
manual or instructions provided with new sensors. 
Caution:  Never soak the bulkhead with any of the sensors removed unless a port plug is 
used in its place. 



b. Inspect the cable connectors for contamination. If dirty or wet, clean with compressed 
air.  Ensure that the connectors are clean and dry prior to connecting the bulkhead cable 
assembly to its base monitor in order to avoid shorting out the internal electronics. 



c. Soak the bulkhead (with sensors or port plugs installed) in clean tap water for 15 
minutes to begin break down and loosen up contamination from all the sensors.  If 
necessary soak the sensors in a mild detergent solution for 15 minutes to allow 
contaminants to break down and loosen up even further, then rinse completely with 
clean tap water. 
Note: Overnight soaking may be necessary to break down heavy contamination, but 
don’t soak in a strong detergent solution otherwise sensors may become damaged. 



d. Clean the turbidity sensor window carefully to prevent scratches using a lint-free cloth, 
mild soap and water, then rinse it thoroughly with clean tap water. 
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e. Clean the channels and electrodes of the Conductivity/Temperature Sensor with a small 
cleaning brush and mild detergent solution, then rinse with clean tap water. 



f. Remove contamination from the sensor cap of the Optical DO using a soft, lint-free wipe 
moistened with a mild detergent solution & rinse with clean tap water. 
Caution: These sensors require minimal maintenance so avoid scratching them. 



i. Inspect the sensor cap for damage and large scratches. 
ii. Replace the cap when unstable readings can not be resolved by cleaning the cap 



and recalibrating the ODO sensor. 
Important:  Save the instruction sheet of the replacement sensor cap with its 
specific coefficients, and ensure they are entered into the instrument’s memory 
prior to calibration. 



g. Clean deposits or contaminants that appear on/around the glass and platinum surfaces 
of the PH/ORP Sensor very gently using a soft, lint-free wipe or cotton swab moistened 
with a mild detergent solution, then rinse with clean tap water. 
Caution: The glass bulbs are fragile.  Be careful NOT to apply too much force or wedge 
material tightly between sensor components, otherwise stress or damage may occur. 
It is possible to remove tough contaminants and avoid replacement by performing the 
following steps: 



i. Soak the sensor in chlorine bleach for up to 30 minutes. 
ii. Rinse thoroughly in clean tap water. 



iii. Soak the sensor in clean tap water for 60 minutes. 
iv. Rinse thoroughly again in clean tap water. 



 
2. Charge fully the rechargeable Lithium-Ion battery pack as follows: 



a. Plug the USB end of the connector into the AC power adapter accessory. 
b. Plug the micro USB end of the USB cable accessory into the ProDSS instrument. 
Note:  The ProDSS must be initially turned ON in order to charge with AC power. 
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3. Connect the unit to a computer loaded with KorDSS PC software (Refer to the instrument’s 
manual for guidance in installation as necessary) performing the steps as follows: 



a. Verify proper communication using the unit’s communication accessories. 
Note:  Do not open the KorDSS PC software before communication has been 
established.  It may take 5 minutes or more to automatically load the driver software 
after connecting the instrument to your computer for the first time. 



b. Open the Korr DSS PC software. 
c. Download the data currently in memory and save it to the “YSI Instrument Archives” 



folder on the shared drive in a subfolder named with the fixed asset number of the unit. 
d. Close the Korr DSS PC software and disconnect the unit from the computer. 



 
4. Press the “File” key, select “Delete Data”, select “Delete All Data”, then press enter to remove 



all data from memory. 
 



5. Press the “System” key to view/adjust & set the ERS Default parameters for operations as 
follows: 



a. Date/Time: 
i. Date Format:  MM/DD/YY 



ii. Date:  Current Date 
iii. Time Format: 24-hour 
iv. Time:  Current Time (according to the time zone of the end user) 



b. Calibration Record 
i. Options: 



1. Include Probe ID, checked 
2. Include User Field 1, unchecked 
3. Include User Field 2, unchecked 



ii. Security: None 
c. Language:  English 
d. Radix Point:  Decimal 
e. Logging:  Single 



i. User Site List, unchecked 
ii. User Data ID List, unchecked 



iii. Continuous Mode, unchecked 
Log interval 00:01:00 



f. Sampling:  Auto 
g. Auto-Shutoff: OFF 
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h. Backlight:  Manual 
i. Software Version:  Current SW Version 
j. Serial #:  Reference for factory service 
k. Unit ID:  Fixed Asset Number 
l. Sensor info:  Reference for current sensors installed 
m. Brightness: 75% (of bar length) 



 
6. Press the “Probe” key. 



 
7. Highlight “Setup”, then press “Enter” to view/adjust and set the ERS Default parameters for the 



sensors as follows: 
a. pH – Auto-buffer recognition:  USA 
b. ODO 



i. Local DO:  unchecked 
ii. LDS:  unchecked 



iii. Sensor Cap Coefficients:  Refer to the specifc sensor’s factory data sheet and 
ensure they are entered into the instrument’s memory prior to calibration. 



c. Turbidity 
TSS Coefficients:  Update as necessary prior to calibration, if available. 
(Use factory defaults unless others are recorded or known) 



d. Conductivity 
i. Temp Ref:  25.0 



ii. %/°C:  1.9100 
iii. TDS Constant:  0.650 



 
8. Highlight “Display”, then select the sensors to display according the end user’s project 



requirements. 
 



9. Highlight “Auto Stable”, then check/set: 
a. Temperature:  Off 
b. ODO:  Off 
c. Conductivity:  Off 
d. Turbidity:  Off 
e. ISE:  Off 
f. Hold All Readings:  unchecked 
g. Audio Enabled:  unchecked 
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h. Continuous Mode:  unchecked 
i. Log Samples:  unchecked 
j. Sample Period (s) [10] 
k. Sample Count [5] 
l. Start Auto Stable (No action required) 



 
10. Highlight “Averaging”, then check/set: Default 



 
11. Highlight “Salinity”, then check/set: As measured 



 
12. Highlight “ODO Cap Prompt”, then check/set: Off 



 
13. Only if instrument is so equipped - Highligt “GPS”, then check/set: On 



 
14. Press the “Cal” key to calibrate the YSI ProDSS unit as follows: 



Precaution:  ODO Sensor Cap and Turbidity Coefficients should be recorded prior to next 
step. 
a. Select “Restore Default Cal” to restore all calibrations to factory defaults. 



Note:  This step is preferable to recenter calibration curves.  After completion of this 
step the ODO Sensor Cap and Turbidity Coefficients must be re-entered prior to 
calibration for best performance. 



b. Temperature: 
i. Select “Temperature” to calibrate. 



ii. Submerge the bulkhead in clean tap water and allow the sensors to stabilize. 
iii. Verify that the unit agrees within 0.5 °C of an in-house standard thermometer 



(which has been verified against a calibrated EdgeTech DewMaster within the 
past 30 days). 



c. Barmometer: 
i. Select “Barometer” to calibrate. 



ii. Notice the Actual Value, which represents the “Corrected BP in mmHg”. 
iii. Select the Calibration Value, then enter the “True BP in mmHg” by performing a 



calculation using the following formula: 
True BP in mmHg = [Corrected BP in mmHg] - [2.5* (Local altitude in ft. above 
sea level/100)] 



iv. Press “Accept Calibration”. 
d. ODO:   
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Note:  YSI does not recommend a two-point calibration of the ODO sensor unless 
you’re certain it doesn’t meet the accuracy requirements at low DO values.  
Under normal circumstances you should calibrate the sensor at 100% and only 
check it at Zero. 



i. Step A: 
1. Method 1 – One-Point “Water” (Preferred Method): 



a. Select “ODO” to calibrate, then select DO%. This will calibrate the 
instrument’s DO% measurement (DO% Local when enabled). 



b. Submerge the sensor completely in air-saturated water. 
c. Observe the actual measurement readings for stability (white line 



on graph shows no significant change for 40 seconds). 
d. Select “Accept Calibration”. 



Note:  DO% reading after calibration should be near 100% 
(typically in the range of 97-99%) but will vary some with the 
temperature and salinity of the water. 



2. Method 2 – One-Point “Air” 
a. Dry the temperature sensor and the ODO Sensor Cap to remove 



any water droplets. 
b. Attach the sensor guard to the bulkhead. 
c. Put 1/8” of tap water in the calibration cup. 
d. Carefully place the sensor assembly with attached sensor guard 



into the calibration cup. 
e. Partially tighten the calibration cup to the bulkhead. 



Note:  Do not fully tighten the calibration cup to the bulkhead 
since atmospheric venting is required for accurate calibration. 



f. Allow the bulkhead to sit in the calibration cup for 15 minutes to 
ensure that the air is 100% saturated and temperature is stable.  
Note: Do not allow the water to touch the temperature sensor or 
the ODO Sensor Cap.  



g. Select “ODO” to calibrate, then select DO%. This will calibrate the 
instrument’s DO% measurement (DO% Local when enabled). 



h. Select “Accept Calibration”. 
Note:  DO% reading after calibration should be near 100% 
(typically in the range of 97-99%) but will vary some with the air 
temperature. 



ii. Step B:  Check the ODO % Zero with sodium sulfite solution as follows: 
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a. Dissolve approximately 25g of sodium sulfite powder in 500 ml of 
tap water and stir to dissolve.  After five minutes observe that 
some un-dissolved powder has settled to the bottom of the 
container, otherwise add more powder and repeat as necessary. 



b. Let the solution stand for at least 60 minutes to become oxygen 
free before checking the sensor. 



c. Place the sensor in the solution and observe that the ODO reading 
continues to drop until it is less than 0.30 mg/L. 
Note:  Do not let the ODO sensor sit in this solution more than 
five minutes, otherwise its performance may be significantly 
reduced. 



d. Rinse sensor, guard and cal cup thoroughly with clean tap water. 
iii. If the ODO sensor does not respond properly after calibration refer to the 



manual to properly clean, repair or replace it. 
e. Conductivity: 



i. Verify that conductivity reads zero with sensor clean and dry.  The value should 
be less than 0.003 SPC-mS/cm. 



ii. Rinse sensor using the calibration cup with 7 mS/cm (7,000 uS/cm) conductivity 
standard solution. 



iii. Fill the calibration cup to the second line with fresh solution, then submerge the 
sensor and let stabilize ensuring that bubbles are not trapped in the sensor 
cavity. 



iv. Select “Conductivity”, then select “Specific Conductance”.  
v. Select “Calibration Value”, then enter 7 mS/cm for our standard solution. 



vi. Observe the actual measurement readings for stability (white line on graph 
shows no significant change for 40 seconds), then select “Accept Calibration”. 



vii. Confirm that after calibration the SPC reading is 7.000 +/- 0.035 mS/cm. 
viii. Rinse sensor, guard and cal cup thoroughly with clean tap water. 



f. pH:  Perform 3 point calibration as follows: 
i. Rinse the sensor and guard using the calibration cup with pH 7 standard solution. 



ii. Fill the calibration cup to the first line with fresh pH7 solution, then submerge 
the sensor and let the temperature stabilize for one minute. 



iii. Select “pH/ORP”, then select “pH”. 
iv. Notice the “Calibration Value” is approximately 7 which is temperature 



compensated so don’t change it. 
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v. Observe the actual measurement readings for stability (white line on graph 
shows no significant change for 40 seconds) and the pH mV value reads 0 +/- 50 
mV. 
Note:  Remember/record the stable pH7 mV value for use in next steps. 



vi. Press “Enter” key, then notice the display now shows “Ready for cal point 2”. 
vii. Rinse the sensor and guard using the calibration cup with pH10 standard 



solution. 
viii. Fill the calibration cup to the first line with fresh pH10 solution, then submerge 



the sensor and let the temperature stabilize for one minute. 
ix. Notice that the “Calibration Value” is approximately 10 which is temperature 



compensated so don’t change it. 
x. Observe the actual measurement readings for stability (white line on graph 



shows no significant change for 40 seconds) and the pH mV value is -175 +/- 10 
mV (difference) from the stable pH7 mV value (remembered/recorded earlier). 



xi. Press “Enter” key, then notice the display now shows “Ready for cal point 3”. 
xii. Rinse the sensor and guard using the calibration cup with pH4 standard solution. 



xiii. Fill the calibration cup to the first line with fresh pH4 solution, then submerge 
the sensor and let the temperature stabilize for one minute. 



xiv. Notice that the “Calibration Value” is approximately 4 which is temperature 
compensated so don’t change it. 



xv. Observe the actual measurement readings for stability (white line on graph 
shows no significant change for 40 seconds) and the pH mV value reads +175 +/- 
10 mV (difference) from the stable pH7 mV value (remembered/recorded 
earlier). 



xvi. Press “Enter” key, then notice the display indicates “Calibration Complete”. 
g. ORP: 



i. Rinse the sensor and guard in Zobell “Rinse” Solution, then continue to save & 
store the solution for future calibrations. 



ii. Fill the calibration cup to the first line with Zobell “Span” Solution (approximately 
170 mL). 



iii. Carefully immerse the sensors into the solution. 
iv. Select “pH/ORP”, then select “ORP” and allow the temperature of the standard 



to stabilize. 
v. Select “Calibration value”, then enter the ORP calibration value that corresponds 



to the measured temperature reading according to the Zobell provided chart 
(i.e., value @ 20 °C = 237.5) 
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vi. Observe the actual measurement readings for stability (white line on graph 
shows no significant change for 40 seconds). 



vii. Select “Accept Calibration”. 
h. Turbidity: 



i. Rinse the sensor using the calibration cup with 0 NTU standard solution (de-
ionized or distilled water). 



ii. Fill the calibration cup to the first line with fresh 0 NTU solution (approximately 
170 mL), then immerse the sensors. 



iii. Select “Turbidity”, then select “Calibration value” and enter 0.00 
iv. Observe the data points readings for stability (white line on graph shows no 



significant change for 40 seconds). 
v. Select the “Enter” key, then notice that the display now shows “Ready for cal 



point 2”. 
vi. Rinse the sensor using the calibration cup with YSI607300 124 FNU Turbidity 



Standard (preferred) or GFS8188 100 NTU Turbidity Standard. 
vii. Fill the calibration cup to the first line with fresh solution of the type used in the 



previous step (approximately 170 mL), then immerse the sensors. 
viii. Select “Calibration value” and enter 124. 



ix. Observe the data points readings for stability (white line on graph shows no 
significant change for 40 seconds). 



x. Select the “Enter” key, then notice that the display now shows “Ready for cal 
point 3”. 



xi. Select “Finish Calibration” to complete a 2-point calibration. 
xii. Verify that the reading is accurate and stable (124 +/-1 NTU) with the unit in 



normal run mode. 
xiii. Rinse sensors, guard and cal cup thoroughly with clean tap water. 



15. Submerge the sensor completely in air-saturated water for a minute or two to observe and 
verify that the readings are normal for all sensors as a “sanity check”. 



16. Store the sensors bulkhead with 1/8” of tap water in the storage/ calibration cup. 
17. Return the unit and its accessories to the equipment case ensuring that all are clean and dry 



(except calibration cup). 
18. Verify against the accessory checklist that all standard accessories are present. 








			Geotech Geopump II Test Procedure Rev 12-01-17


			Heron Water Level Meter Test Procedure Rev 09-02-22


			Proactive SS Monsoon Pump Test Procedure Rev 05-30-18


			YSI ProDSS with Flow Cell Test Procedure Rev 06-29-21










 
 
 
 
 



  
Loureiro Engineering Associates, Inc. 



 Standard Operating Procedure 
 For  



Groundwater Sample Collection and Field Analysis 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SOP ID: 10004 
Date Initiated: 02/20/90 
Revision No. 007:  06/11/20 
 



 
 



Revised By:  /s/ Jo Ann Robertson      09/25/20  
 Jo Ann Robertson                 Date 
 Technical Associate 



 
                                                 Revised By:  /s/ Thomas J. Salimeno    09/25/20 



Thomas J. Salimeno                 Date 
Technical Practice Leader 
 
 



Approved By:  /s/ Karen Harris                   01/21/21 
 Karen Harris                              Date 
 Quality Assurance Manager 











 



  



REVISION RECORD           
   
Rev #  Date  Additions/Deletions/Modifications 



Initial Issue 02/20/90  
001-004 NR No record. 
005 01/15/99 No record. 
006 12/31/01 Updated to conform the new SOP format. Minor revisions throughout. 
007 09/25/20 Text and formatting updates. 



 
 











SOP ID:  10004 
Date Initiated: 02/20/90 
Rev. No. 007: 09/25/20 
Page 1 of 9 



 



 



  



 
 



Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



 For  
Groundwater Sample Collection and Field Analysis 



  
  
 
 



1. Purpose and Scope 



This document describes procedures to be followed for the collection and field measurement of 
groundwater samples from monitoring wells, Geoprobe® Screen Point Groundwater Sampler or 
temporary wells. This Standard Operating Procedure (SOP) describes the procedures for the 
groundwater sample collection using the calculated volume purge method, or non-low flow purge 
method and the collection of groundwater samples from temporary wells.  This SOP does not describe 
the low-flow sampling method, refer to SOP 10039 – Low-flow (low-stress) Liquid Sample Collection 
and Field Analysis for guidance. 



These procedures are not intended to address all potential situations or considerations which may 
arise in the process of preforming this task. Project-specific sampling precautions, conditions, 
methods, plans, and strategies will be addressed in the project-specific work plan (Work Plan), Field 
Sampling Plan (FSP) and/or health and safety documentation. Any variations or deviations to 
procedures in this document should be discussed with project management and fully documented on 
the appropriate field forms. 



2. Related Standard Operating Procedures 



• 10005 – Quality Assurance/Quality Control Measures for Field Sampling Activities 



• 10011 – Direct Push Probing and Sample Tooling Advancement 



• 10024 – Geoprobe Screen Point Groundwater Sampler or Temporary Well Installation 



• 10038 – Documentation and Integrity of Field Sampling Activities 



• 10059 – Management of Investigation Derived Waste 



• 10065 – Decontamination of Field Sampling Equipment 



• 10067 – Handling, Packaging, and Shipping of Analytical Samples 



• 10068 – Groundwater and Non-Aqueous Phase Liquids (NAPL) Measurements 
 



In addition to the above-noted SOPs, project and client-specific requirements may be applicable to 
individual projects and should be discussed with the Project Manager and incorporated into the Work 
Plan, FSP, site-specific Health and Safety Plan (HASP), and/or Quality Assurance Project Plan 
(QAPP) for adherence during the execution of the project. 



3. Definitions 



Post Run Tubing (PRT): A Geoprobe proprietary system of tubing and fittings that are used both for 
vapor1 and groundwater sampling. 
 



 
1 Vapor sample collection is not covered by this SOP. 
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Screen Point Groundwater Sampler:  A stainless steel, completely sealed groundwater sampler 



installed using the Geoprobe or other direct push technology to collect representative groundwater 
samples from unconsolidated formations. 
 
Temporary well: A slotted well screen placed in a borehole and used to collect grab groundwater 
samples for screening proposes.  



4. Equipment 



The following equipment and supplies shall be used during the collection and field analysis of 
groundwater samples, as required: 



• Health and safety equipment (as required by the site-specific HASP) 



• Polyethylene plastic sheeting 



• Photoionization detector (PID) and calibration kit 



• Water quality meters for measuring pH, temperature, specific conductance, oxidation 
reduction potential (ORP), and dissolved oxygen (DO), calibration solutions and flow-through 
cell 



• Turbidity meter 



• Colorimetric tests for dissolved oxygen (DO) 



• Temporary well screen (stainless steel or Polyvinyl chloride [PVC]) 



• Adjustable-rate centrifugal pump, peristaltic pump, bladder pump (constructed of stainless 
steel or Teflon®), adjustable-rate submersible pump, or adjustable-rate centrifugal pump. The 
preferable style of pump to be used is project specific and will be determined in the Work Plan 
or FSP. 



• Appropriate tubing for the pump or check valve. Either Teflon or polyethylene tubing may be 
used for groundwater sampling.  Selection of tubing material should be based on the 
contaminants of concern and the purpose of the groundwater investigation, refer to Work Plan 
or FSP. 



• Bladder pump control units for Nitrogen and Carbon Dioxide Tanks, and electronic and gas 
operated air compressors (if needed) 



• Interface probe/clear view bailer (to check for non-aqueous phase liquids, as appropriate) 



• Electronic water-level indicator (accurate to 0.01 foot)  



• 0.45 or 10 -micron filter 



• Bailer with disposable nylon or polyethylene rope 



• 5-gallon bucket or other containers for purged groundwater 



• Graduated measuring cup or bucket 



• Table or flat surface 



• Decontamination tools and fluids 



• Traffic cones, caution tape, or barriers 



• Cooler and ice 



• Field forms  



• Laboratory provided sample containers 



5. Procedures 



5.1. Utilities Clearance 



5.1.1. Underground utility clearance will be conducted in accordance with the 
Loureiro Engineering Associates, Inc. (LEA) ground breaking procedure. 
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5.2. Site Preparation 



5.2.1. Review and follow the health and safety procedures or requirements 
specified in the site-specific HASP. All necessary personal protective 
equipment (PPE) shall be donned as specified in the site-specific HASP. 



5.2.2. A sufficient area shall be cordoned off using traffic cones, caution tape, or 
barriers. The area adjacent to the well shall be covered with plastic 
sheeting to avoid contact with the field equipment and the surface of the 
ground. 



5.3. Equipment Decontamination and Cleaning 



5.3.1. All equipment will be decontaminated prior to starting and in between 
collection of samples in accordance with SOP 10065 Decontamination of 
Field Sampling Equipment or as otherwise specified in the Work Plan or 
FSP.  Disposable equipment does not need to be decontaminated and will 
be handled as waste after use.  



5.4. Opening monitoring wells and collection of liquid measurements 



5.4.1. Refer to SOP 10068 Groundwater and Non-Aqueous Phase Liquids 
(NAPL) Measurements for guidance of the procedure for opening a well 
and collection of liquid thickness data. If NAPL is observed in a well, 
contact the project lead to determine if sampling should proceed.  



5.5. Analysis of Groundwater Field Parameters using Water Quality Meter 



5.5.1. Field parameters including pH, temperature, specific conductance, 
turbidity, DO, and oxidation reduction potential (ORP). DO may be 
measured using a water quality meter or colorimetric test kits.  The meters 
shall be calibrated immediately prior to use, if conditions change, and at 
the end of the day using manufacturer supplied solutions in accordance 
with the instructions provided by the manufacturer.  Calibration information 
will be recorded on the calibration log. 



5.5.2. Collect a water sample for field analysis using a pump or bailer.  



5.5.3. Measure field parameters using a water quality meter immediately after the 
groundwater sample has been collected from the well. Field parameters 
can also be measured using downhole water quality meters. If you are 
unsure if the meter can be used in the well, refer to the instruction manual.  



5.5.4. The water quality meter shall be placed into a sample and allowed to 
stabilize for a minimum of twenty seconds.  The sample shall be discarded 
in an appropriate manner (refer to Section 5.11) upon completion of the 
field analysis. Measurements will be documented in accordance with SOP 
10038 Documentation and Integrity of Field Sampling Activities. 



5.5.5. The water quality meters shall be decontaminated using a 
distilled/deionized water rinse between each sample or be decontaminated 
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in accordance with the instrument instructions.  To the extent possible, the 
same water quality meter shall be used for all measurements at a given 
site for the duration of monitoring at the site. Liquid samples have that been 
in contact with water quality meters shall not be submitted for laboratory 
analysis. 



5.6. Well Purging 



5.6.1. Centrifugal, submersible, Waterra, bladder, inertial, or peristaltic pump, or 
bailer may be used to purge wells.  The selection of the pump will be based 
well construction, refer to Work Plan for FSP.  



5.6.2. Sampling and purging equipment, such as pump, tubing, bailers, 
containers, etc., shall be placed on polyethylene sheet, never placed on 
the ground. 



5.6.3. Prior to purging the well, use the water level meter or tape measure to 
measure the total depth of the well to calculate standing water in the well 
based on the following schedule and record on the appropriate field form: 



Well Diameter Conversion Factor 



(inches) (gal/feet) 



½ 



1 



1 ¼ 



1 ½  



2 



0.01 



0.041 



0.064 



0.091 



0.163 



4 0.654 



6 1.47 



5.6.4. Prepare pump and tubing for insertion into the well, ensuring that any 
tubing or pump apparatus is of sufficient length to reach the appropriate 
depth for pumping. Attached a rope or cord to the top of the pump and use 
the rope to raise and lower the pump. Do not lower the pump using the 
tubing.  



5.6.5. Pumping shall occur within the well screened interval as indicated on the 
well construction diagram.  If the well construction information is not 
available, the bottom of the tubing or pump shall be placed 1' - 2' above 
the bottom of the well. Record the intake depth of the tubing in the field 
notes.  



5.6.6. Measure field parameters (pH, temperature, specific conductance, 
turbidity, DO, ORP and other water quality parameters) in the well from the 
first water extracted during the purging process (refer to Section 5.4 for 
field parameter analysis) and then measure field parameters after each 
well volume purged. Refer to the Work Plan or FSP for monitoring 
frequency and list of parameters to monitor.  



5.6.7. Purge a volume of water equal to 3 to 5 times the standing water from the 
well into an appropriate container.  Refer to the Work Plan or FSP for purge 
volume requirements. Measure the pumping rate using a graduated 
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measure cup or bucket. For slow-yielding wells, decrease the pumping rate 
to allow for recharge. Refer to the Work Plan or the FSP for purging 
requirements. 



5.6.8. If it is not possible to remove three volumes as described above because 
the well goes dry, allow for the well to recover and collect the groundwater 
sample. In slow-yielding wells, whenever full recovery exceeds two hours, 
the sample shall be extracted as soon as a sufficient volume is available 
to collect a sample for each parameter. 



5.6.9. Well evacuation is deemed to be complete when the following criteria have 
been met: 



o pH measurements vary no more than  0.1 standard units. 
o Specific conductance measurements vary no more than  3%. 
o Temperature measurements vary no more than  3°Celsius. 
o Turbidity measurements are below 5 Nephelometric Turbidity 



Units (NTUs), if practicable. 



Alternatively, well purging shall be deemed complete if a maximum of five 
well volumes have been removed from the well and/or other site-specific 
or method-specific parameters have stabilized. 



6. Sample Withdrawal 



6.1. In order to ensure that the groundwater sample is representative of the formation, it is 
important to minimize physical alteration (i.e., agitation during purging and/or sample 
collection) or chemical contamination of the sample during the withdrawal process.   



6.2. Samples to be analyzed for the following constituents shall be collected using a 
peristaltic pump, bladder pump or bailer. If bailer is used for sample collection, gently 
remove the pump and tubing from the well and slowly lower the bailer into the well and 
gently remove the bailer. Volatiles can be lost from groundwater samples through 
agitation.  



• Volatile organic compounds (VOCs) 



• Purgeable organic carbons (POCs) 



• Purgeable organic halogens (POX) 



• Total organic halogens (TOX) 



• Total organic carbon (TOC) 



6.3. To minimize agitation of the water column, samples shall be collected from the pump 
tubing in the following order into pre-labeled sample containers: 



• Extractable organic compounds (semi-volatile) 



• Total petroleum hydrocarbons (TPH) 



• Polychlorinated biphenyls (PCBs) 



• Metals 



• Phenols 



• Cyanide 



• Chloride and sulfate 
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• Nitrate and ammonia 



• Turbidity 



• Radionuclides 



6.4. Samples shall be obtained from the wells as soon as possible after purging.  This may 
require waiting an extended period for low-yielding wells. 



6.5. Samples collected for VOC analysis shall be free of any air bubbles and inverted upon 
filling.   



6.6. Bacterial samples shall be collected using dedicated gloves; taking care not to allow 
anything to touch the inside of the sampling container. Biological contaminant bottles 
are sterile, so be careful not to contaminate the bottle by allowing it to come in contact 
with anything (e.g., sampler or surroundings). Wear gloves and fill the bottle quickly 
after opening, holding the cap by the edges only. Do not set the cap down on a table 
or other surface. 



6.7. Samples collected for metals analysis (i.e., dissolved metals), which are to be filtered 
in the field shall be passed through an appropriately sized filter prior to placement in 
the sample bottle.  Pre-rinse the filter with approximately 25 to 50 milliliters of 
groundwater prior to collecting the samples for filtered metals analyses.  Filter sizes 
will generally be either 10 microns for metals that could be present as colloids, or 
adsorbed onto colloids that could be mobile in the aquifer, or 0.45 microns for dissolved 
metals.  The appropriate filter size for the individual project must be provided in the 
Work Plan or FSP. The filter can be used in-line or under negative pressure prior to 
placement in the sample bottle. 



6.8. Measure pH, temperature, specific conductance, DO, ORP and turbidity (and other 
specific parameters) again after sampling to determine the effectiveness of purging 
and sample stability. 



6.9. Record sampler's name, weather conditions, sampling time, volume of water purged, 
pumping rate, parameters measured, sample number, and analyses required and all 
other pertinent information on appropriate field forms in accordance with SOP 10038 
Documentation and Integrity of Field Sampling Activities, and complete the chain of 
custody form as per SOP 10067 Handling, Packaging, and Shipping of Analytical 
Samples. 



6.10. The field paperwork shall also provide an indication of other field conditions that could 
potentially impact water levels (i.e., major rain storm or snow melt, a pond being 
drained, or presence of a beaver dam in nearby surface water).  



6.11. Do not re-use purging equipment (bailers, rope, tubing, sampling vials, etc.).  Any non-
disposable bailers shall be returned to the office for decontamination.   



6.12. Pumps shall be decontaminated between monitoring wells, in accordance with 
procedures in SOP 10065 Decontamination of Field Sampling Equipment or as 
otherwise specified in the site-specific Work Plan or FSP.  



6.13. Screen Point Groundwater Sampler and Temporary Well Sampling 
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6.13.1. There are three methods for collecting groundwater samples from a 
Screen Point Groundwater Sampler or temporary wells.  Refer to SOP 
10024 Geoprobe  Screen Point Groundwater Sampler or Temporary Well 
Installation for guidance on installation of the Screen Point Groundwater 
Sampler or temporary wells.  The three methods include the following: 



• Bottom Check Valve Sampling 



• Sampling Through PRT 



• Temporary Well Sampling 
 



6.13.2. Bottom Check Valve Sampling 



6.13.2.1. This method is often referred to as "sampling from the open rods," 
and it can be deployed to pump directly from the bore of the probe 
rods immediately above the Screen Point Groundwater Sampler 
using a tubing bottom check valve. This method will be used if the 
water table is greater than 21 feet.  Note that in order for this 
method to be employed, the piezometric head in the saturated 
formation must be above the top of the deployed Screen Point 
Groundwater Sampler; water from the formation must rise into the 
probe rods where it can then be pumped to the surface.  The 
following procedures are used to obtain groundwater samples 
using bottom check valve sampling: 



6.13.2.2. Place a tubing check valve at the bottom end of a roll of tubing.  



6.13.2.3. Push the tubing, check valve end first, down the bore of the probe 
rods until it strikes the top of the Screen Point Groundwater 
Sampler. 



6.13.2.4. Lift the tubing approximately 4 inches off the bottom (top of the 
Screen Point Groundwater Sampler) and oscillate. 



6.13.2.5. Reduce the pumping rate if air bubbles appearing in the pumped 
stream indicate that the pumping action is exceeding recharge 
from the screen point, allowing air to enter at the check valve end. 



6.13.2.6. If water cannot be pumped to the surface, sufficient sample may 
be obtained by using the tubing and check valve as a bailer.  Gently 
oscillate the tubing to fill it with several feet of sample and then 
remove the tubing from the rods. 



6.13.3. Sampling Through PRT 



6.13.3.1. Installation of the PRT system will be completed in accordance with 
SOP 10024 Screen Point Groundwater Sampler or Temporary 
Well Installation. This tubing is inserted down the rods after the 
sampler has already been driven to depth and has been deployed 
for sampling.  The top of the Screen Point Groundwater Sampler 
is equipped with a PRT fitting, which serves as a receptacle for a 
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corresponding PRT adapter fitted onto the end of the sampling 
tube. The disadvantage of this method is that it is limited to 
maximum groundwater depths of 20 to 28 feet below ground 
surface. The following procedures are used to obtain groundwater 
samples using PRT fittings and tubing. 



6.13.3.1.1. Push the adapter end of the tubing down the bore of 
the probe rods until it comes into contact with the PRT threads 
at the top of the Screen Point Groundwater Sampler. 



6.13.3.1.2. Rotate the tubing counter-clockwise at the surface to 
screw the adapter into the screen point threads.  Rotate the 
tubing several revolutions until the downhole adapter is 
completely seated and the tubing starts twisting.   



6.13.3.1.3. The tubing can now be attached to a peristaltic pump 
or vacuum source at the surface. 



6.13.3.1.4. After sampling is complete, tubing should be removed 
by pulling it up at the surface.   



6.13.4. Temporary Well Sampling 



6.13.4.1. This procedure is intended to describe the collection of grab 
groundwater samples from an open borehole using a temporary 
well.  Such a procedure serves to provide “screening level” 
groundwater data in instances when such data will enhance our 
understanding of site conditions, and/or in cases where access to 
the site is limited and other means of conventional groundwater 
sample collection are not suitable.  The borehole will be advanced 
in accordance with SOP 10011 Direct Push Probing and Sample 
Tooling Advancement.  Well screen material and the method of soil 
boring advancement will be provided in the site-specific Work Plan 
or FSP.  The procedure consists of the following steps: 



6.13.4.1.1. Advance soil boring as deep as possible below the top 
of the water table to loosen the soil. 



6.13.4.1.2. Place appropriately selected screen with enough riser 
attached to reach ground surface into the open borehole.  
Advance the temporary monitoring point to get as much of the 
screen below the top of the water table as possible.  



6.13.4.1.3. Thread tubing down through the riser and slotted 
screen into the water column. 



6.13.4.1.4. Using a peristaltic pump, purge at least one volume of 
water corresponding to the volume of disturbed material 
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around the temporary point (this includes the volume 
calculated using the borehole diameter). 



6.13.4.1.5. Record pH, temperature, specific conductance, and 
turbidity DO, ORP prior to sampling (Refer to Section 5.4). 



6.14. Sample Custody 



6.14.1. Sample custody will be managed in accordance with SOP 10067 Handling, 
Packaging, and Shipping of Analytical Samples.  



6.15. Waste Management 



6.15.1. Investigation derived wastes, including purge water, decontamination 
liquids, disposable equipment and disposable materials (PPE, plastic 
sheeting, etc.), will be placed in clearly labeled, appropriate containers in 
accordance with SOP 10059 Management of Investigation Derived Waste, 
or managed as otherwise specified in the Work Plan or FSP. 



6.16. Documentation 



6.16.1. Documentation of field activities will be completed in accordance with SOP 
10038 Documentation and Integrity of Field Sampling Activities. In 
addition, field measurements will be recorded on the Well Sample Record 
(attached). Any deviations from SOPs will be documented in the field 
paperwork. 



7. References 



None. 



END OF DOCUMENT 
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



 for 



 Quality Assurance/Quality Control Measures 



 for 



Field Sampling Activities 



 



1. Purpose and Scope 



This document describes procedures to be followed for proper Quality Assurance (QA) / 



Quality Control (QC) practices, which shall incorporate all activities associated with field 



measurements and sampling, proper documentation of field and post-field activities, QC 



sample preparation, chain-of-custody protocol, sample management procedures, and 



laboratory analytical procedures.  The purpose of QA/QC practices is to confirm that Data 



Quality Objectives (DQOs) are met for a project.   



Since a field QA/QC sample may be referred to in different ways, or the same term may 



be used to refer to different types of QA/QC samples, the names and intended meanings 



of the field QA/QC samples that may be collected for Loureiro Engineering Associates, 



Inc. (LEA) projects are provided in Section 3.  The use of specific QA/QC measures is 



project-specific as defined in the project work plan.  Similarly, the frequency of QA/QC 



sample collection is project-specific.  Although general guidelines are provided in this 



SOP, refer to the project-specific work plan or Quality Assurance Project Plan (QAPP) 



for the types and frequencies of QA/QC samples to be used for a specific project.  



2. Related Standard Operating Procedures 



 



 10030 – Processing Performance Evaluation Samples 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10067 – Handling, Packaging, and Shipping of Analytical Samples 



3. Definitions 



 



 Equipment Blank: A sample of analyte-free water poured over or through field 



sampling equipment.  It is collected after completion of decontamination and prior to 



sampling at another location.  The sample accompanies the other field samples to the 



laboratory for analysis.  When used with decontaminated field sampling equipment, 



the purpose is to assess the adequacy of the decontamination process.  May also be 



called a rinse blank or rinsate blank.  When used with disposable sampling 
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equipment, the purpose is to evaluate contamination introduced from the sampling 



equipment.   



 Field Blank: A generic term for any sample submitted from the field that is identified 



as a blank.  In the context of this SOP, field blank means a sample of media free of 



measurable contaminants that is exposed to the same field conditions as the field 



samples and opened in the field for a predefined period of time.  Liquid field blanks 



may also be collected by pouring water free of measurable contaminants from its 



original container into sample containers in the field.  The sample accompanies the 



other field samples to the laboratory for analysis.  The purpose of a field blank is to 



measure ambient contamination in the field. 



 Field Duplicate: A generic term for two (or more) field samples taken at the same 



time in the same location and are intended to represent the same population.  A 



duplicate may also be referred to as a replicate.  In the context of this SOP, “Field 



Duplicate” means samples that are intended to represent the same population and are 



taken through all steps of the analytical procedure in an identical manner and provide 



precision information for the data collection activity.  There are two categories of 



Field Duplicate samples defined by the collection method: co-located Field 



Duplicates and subsample Field Duplicates. 



o Subsample Field Duplicate: A type of Field Duplicate where the sample is 



homogenized and then divided into two or more portions so that lab variability 



can be evaluated.  The samples are given independent names so they are not 



associated with one another by the analytical laboratory (e.g., double blind).  



Note: Homogenization may have an impact on sample integrity for some sample 



types (e.g., volatile organic compounds [VOCs] in soil); in these cases, co-located 



samples may be more appropriate. 



o Co-Located Field Duplicate: A type of Field Duplicate where independent 



samples are collected as close as possible to the same point in space and time 



using the same sampling method.  They are two separate samples taken from the 



same source, stored in separate containers, and analyzed independently by the 



same method and laboratory.  Co-located Field Duplicates generally provide more 



information about the measurement precision of the sampling process, including 



the sampling equipment and heterogeneity of the site.  The samples are given 



independent names so they are not associated with one another by the analytical 



laboratory (e.g., double blind). 



 Matrix Spike (MS): A type of field duplicate (generic) where the sample is divided 



into two representative portions taken from one sample in the field.  The sample is 



mixed (except volatiles) prior to division to minimize sample heterogeneity.  At the 



laboratory, known concentrations of certain target analytes are added before sample 



preparation, cleanup, and determinative procedures have been implemented.  The 
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matrix spike analysis is used to assess the performance of the method by measuring 



the effects of interferences caused by the sample matrix and reflects the bias of the 



method for the particular matrix in question. 



 Matrix Spike Duplicate (MSD): Additional replicates of matrix spike samples that are 



subjected to the same sample preparation and analytical scheme as the original 



sample.  The matrix spike duplicate is used to document the precision as well as bias 



of a method in a given sample matrix. 



 Replicate Sample:  A type of field duplicate (generic) where the sample is divided 



into two or more representative portions.  The sample is mixed (except volatiles) prior 



to division to minimize sample heterogeneity.  The replicate sample is archived to 



provide a back-up sample for analysis if the primary sample is damaged during 



shipment and handling or if lab blanks associated with the analysis of the primary 



sample show clear evidence of contamination. 



 Split Field Sample: A type of field duplicate (generic) where the sample is divided 



into two or more representative portions taken from one sample in the field and 



analyzed by at least two different laboratories and/or methods.  The sample is mixed 



(except volatiles) prior to splitting to minimize sample heterogeneity.  These samples 



are used to assess precision variability, and data comparability between laboratories or 



methods. 



 Temperature Blank: A vial of water that accompanies the sample(s) that will be tested 



upon arrival at the laboratory to ensure that the temperature of the contents of the 



shipping container were within the required temperature range (generally 4°C ± 2°).  



Other devices, such as a recording thermometer or temperature strip, may be used in 



lieu of a temperature blank, providing they monitor the appropriate temperature range. 



 Trip Blank: A sample of media free of measurable contaminants taken from the 



laboratory to the sampling site and returned to the laboratory unopened.  A trip blank 



is used to document contamination attributable to shipping and field handling 



procedures.  Most commonly used for VOC samples.  When used for other 



parameters, it gives a measure of the contamination introduced to a sample by the 



container (also referred to as a bottle blank).  For VOC samples, trip blanks should be 



prepared at a frequency of one per day of sampling during which samples are 



collected for VOC samples. 



4. Equipment 



 



 Laboratory glassware 



 Cooler with identifiable cooler ID 



 Chain-of-custody 
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5. Procedures 



5.1. General 



5.1.1. All QA/QC sample preparation procedures shall be properly documented 



including: 



 Name of person(s) involved in sample preparation. 



 Sample numbers. 



 Analyses required. 



 Number, type, size of containers used. 



 Preservation method. 



 Date and time of sample preparation. 



5.1.2. All information shall be included in the field logbook and/or appropriate 



field forms, but not necessarily in the chain-of-custody record except as 



needed for proper sample identification and analysis.  Blind sample 



numbers are used in order not to disclose the nature of the sample to the 



laboratory.  No information that would identify the sample as a QA/QC 



sample shall be included in the chain-of-custody record. 



5.1.3. At the conclusion of each sampling day, a quality control review shall be 



conducted using the Field Quality Review Checklist and the Daily Field 



Report. 



5.2. QC Sample Preparation 



5.2.1. Trip Blank 



5.2.1.1. Trip blanks shall be used when sampling surface water, 



groundwater, soil, and sediment for VOCs.  Trip blank(s) shall 



be included in each shipping container (cooler) carrying solid 



and/or liquid matrix samples that are to be analyzed for VOCs.  



5.2.1.2. Trip blanks shall be provided by the analytical laboratory, and 



used only with samples that are to be analyzed for VOCs.  Trip 



blanks shall not be opened at any time prior to arrival at 



the laboratory for processing and analysis. 



5.2.1.3. The trip blank samples shall be transported to the field with the 



sample bottleware.  Trip blank samples shall be handled and 



treated in the same manner as the field samples collected for 



VOC analysis. 
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5.2.1.4. For solid-matrix samples collected using the water and 



methanol preservation methods, unopened vials will be 



submitted to the laboratory as trip blanks.  For solid-matrix 



samples collected using En Core
®
 containers, two sealed 



En Core
®
 containers will be submitted to the laboratory as the 



trip blank sample. 



5.2.2. Temperature Blank 



5.2.2.1. Temperature blanks shall be used when sampling surface 



water, groundwater, soil, and sediment.  One temperature blank 



should be included per shipping container (cooler) containing 



environmental samples. 



5.2.2.2. Temperature blanks may indicate if the required temperature 



range (generally 4°C ± 2°) has been exceeded.   



5.2.2.3. Temperature blanks shall be provided by the laboratory and 



accompany the bottleware to the field.   



5.2.2.4. Other devices, such as a recording thermometer or temperature 



strip, may be used in lieu of a temperature blank, providing the 



device monitors the appropriate temperature range. 



5.2.2.5. The temperature blank or other temperature-indicating device 



shall be placed in the cooler at the same time as the ice, in 



preparation for sample collection. 



5.2.3. Equipment Blank 



5.2.3.1. Equipment blanks shall be used when sampling surface water, 



groundwater, soil, and sediment.  One equipment blank shall be 



collected for each sample bottle/preservation technique/analysis 



procedure per matrix per sampling event, or as otherwise 



specified in project-specific documents 



5.2.3.2. The purpose of an equipment/rinsate blank is to determine if 



decontamination procedures were adequate or if any of the 



equipment might contribute contaminants to the sample. 



5.2.3.3. An equipment blank is prepared by running analyte-free 



deionized water through all sample collection equipment 



(bailers, pumps, filters, split-spoon) and placing it in the 



appropriate sample containers for analysis.  If equipment has 
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been decontaminated in the field, the equipment blank shall be 



collected after decontamination procedures have been 



performed before sample collection at the next location.  The 



locations of the samples collected before and after the 



equipment blank should be recorded on the field paperwork.   



5.2.3.4. For certain constituents (e.g., per- and polyfluorinated alkyl 



substances [PFAS]), the laboratory may need to provide 



certified analyte-free water for the equipment blank. 



5.2.4. Field Blank 



5.2.4.1. Field blanks shall be used only when dictated by project-



specific DQOs. Refer to project-specific documents for 



instruction regarding frequency of collection.   



5.2.4.2. The purpose of a field blank is to evaluate ambient 



contamination in the field.   



5.2.4.3. This procedure only covers the collection of liquid matrix field 



blanks.  If a solid matrix field blank is needed, project-specific 



modifications to this procedure will be required. 



5.2.4.4. A liquid field blank is prepared by pouring analyte-free 



deionized water into the appropriate sample containers for 



analysis at the field sampling location.  For certain constituents 



(e.g., PFAS), the laboratory may need to provide certified 



analyte-free water for the field blank. 



5.2.5. Field Duplicates 



5.2.5.1. Subsample field duplicate samples shall be used for soil and 



sediment samples, unless project-specific documents specify 



the use of co-located samples.  One sample shall be obtained 



for each sample bottle/preservation technique/analysis 



procedure per sampling event or one out of every 20 samples, 



unless co-located samples are used (see below), or as otherwise 



directed in project-specific documents   



5.2.5.2. No information that would identify the sample as a duplicate 



sample shall be included in the chain-of-custody record.  



5.2.5.3. Subsample Field Duplicate Samples 
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5.2.5.3.1. Subsample field duplicate samples provide 



precision information on handling, shipping, 



storage, preparation, and laboratory analysis.   



5.2.5.3.2. These are samples that have been divided into two 



or more portions in the field after the samples have 



been homogenized.  Due to potential VOC loss 



during homogenization, non-homogenized VOC 



sampling methods intended to minimize the 



variability between samples shall be used, as 



indicated below. 



5.2.5.3.3. For soil or sediment VOC samples, collect side-by-



side samples from the sampling device (e.g., core, 



auger).  For non-VOC samples, collect twice as 



much volume as is normally collected.  Homogenize 



the sample well before filling the sample jars. 



5.2.5.3.4. For aqueous VOCs samples, fill the sample vials 



from the same bailer or consecutively from the same 



tubing.  For non-VOC samples, alternate filling 



bottles from the sampling device (e.g., bailer, 



pump).  For example, VOCs for the primary sample, 



VOCs for the duplicate sample, SVOCs for the 



primary sample, SVOCS for the duplicate sample, 



etc. 



5.2.5.4. Co-located Field Duplicate Samples 



5.2.5.4.1. Co-located field duplicate samples provide 



precision information on the sampling process, 



including the sampling equipment and heterogeneity 



of the site. 



5.2.5.4.2. For soil or sediment, co-located samples shall be 



collected from adjacent surface locations or at the 



same depth interval from side-by-side boreholes. 



5.2.5.4.3. For aqueous samples, co-located samples shall be 



collected by filling all of the sample bottles for the 



primary sample, then filling all of the sample bottles 



for the co-located sample. 
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5.2.6. Split Samples and Replicates 



5.2.6.1. These samples shall be used only when dictated by project-



specific DQOs.  Refer to project-specific documents for 



instruction regarding frequency of collection.  Sample 



collection follows the same procedures as indicated for 



subsample field duplicate samples above. 



5.2.6.2. Split Samples 



5.2.6.2.1. Split samples provide information to assess 



precision variability, and data comparability 



between laboratories or methods.   



5.2.6.2.2. For soil or sediment VOC samples, collect side-by-



side samples from the sampling device (e.g., core, 



auger).  For non-VOC samples, collect twice as 



much volume as is normally collected.  Homogenize 



the sample well before filling the sample jars. 



5.2.6.2.3. For aqueous VOCs samples, fill the sample vials 



from the same bailer or consecutively from the same 



tubing.  For non-VOC samples, alternate filling 



bottles from the liquid sampling device (e.g., bailer, 



pump).  For example, VOCs for the primary sample, 



VOCs for the duplicate sample, SVOCs for the 



primary sample, SVOCS for the duplicate sample, 



etc. 



5.2.6.3. Replicate Samples 



5.2.6.3.1. Replicate samples provide a back-up sample for 



analysis, if needed.   



5.2.6.3.2. For soil or sediment VOC samples, collect side-by-



side samples from the sampling device (e.g., core, 



auger).  For non-VOC samples, collect twice as 



much volume as is normally collected.  Homogenize 



the sample well before filling the sample jars. 



5.2.6.3.3. For aqueous VOCs samples, fill the sample vials 



from the same bailer or consecutively from the same 



tubing.  For non-VOC samples, alternate filling 



bottles from the liquid sampling device (e.g., bailer, 
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pump).  For example, VOCs for the primary sample, 



VOCs for the duplicate sample, SVOCs for the 



primary sample, SVOCS for the duplicate sample, 



etc. 



5.2.7. Matrix Spike/Matrix Spike Duplicate Samples 



5.2.7.1. MS/MSD samples shall only be used when dictated by project-



specific DQOs.  Refer to project-specific documents for sample 



frequency.   



5.2.7.2. Aqueous samples are collected from one sampling location at 



triple the normal sample volume.  In the filling sequence for 



aqueous MS/MSD samples, bottles will alternate (e.g., VOCs 



for the primary sample, VOCs for the MS, VOCs for the MSD, 



SVOCs for the primary sample, SVOCS for the MS, SVOCs 



for the MSD, etc.). 



5.2.7.3. Solid samples are collected from one sampling interval at 



double or triple the normal sample volume.  For VOCs, triple 



side-by-side samples should be collected.  For non-VOC 



samples, collect twice as much volume as is normally 



collected.  Homogenize the sample well before filling the 



sample jars. 



5.2.7.4. Identify the MS/MSD on the chain-of-custody form by adding 



“MS/MSD” after the sample number. 



5.3. QA/QC Sample Result Evaluation 



The analytical results on QA/QC samples should be evaluated along with the 



remaining analytical data as follows:   



5.3.1. No constituents should be detected in the trip blank, equipment blank, or 



field blank. 



5.3.2. The relative percent differences (RPDs) shall be computed for all 



constituents detected in subsample and co-located duplicate samples used. 



If split samples are used to evaluate different laboratories or methods, the 



RPDs shall be computed for all constituents detected in both the sample 



and split sample. 



The RPD between two measurements (e.g., M1 and M2) is calculated as 



follows: 
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RPD =  
| M1 -  M2 |



( M1 +  M2 ) / 2
 x 100%



 



5.3.3. Refer to project-specific documents for evaluation of MS/MSD sample 



results. 
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for 
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1. Purpose and Scope 



This document discusses procedures for collection of soil samples for analysis.  Methods 
for collection and quality assurance/quality control (QA/QC) requirements are covered 
under separate standard operating procedures (SOPs).  The procedures outlined in this 
document are in accordance with Environmental Protection Agency (EPA) document 
entitled, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-
846). The collection of soil and sediment samples for analysis of Volatile Organic 
Compounds (VOCs) is not covered in this SOP, refer to SOP 10057 Collecting and 
Preserving Soil and Sediment Samples for Laboratory Determination of Volatile 
Organic Compounds (VOCs). 



2. Related Standard Operating Procedures 



 



 10005 – QA/QA Measures for Field Sampling Activities 



 10015 – Geologic Logging of Unconsolidated Sedimentary Deposits 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10057 – Collecting and Preserving Soil and Sediment Samples for Laboratory         



Determination of Volatile Organic Compounds (VOCs) 



 10059 – Management of Investigation Derived Waste 



 10065 – Decontamination of Sampling Equipment 



 10066 – Sediment Sampling Using Vibratory Corer 



 



In addition to the above-noted SOPs, project and client-specific requirements may be 



applicable to individual projects and should be discussed with the Project Manager and 



incorporated into the project-specific work plan (Work Plan) or Field Sampling Plan 



(FSP) for adherence during the execution of the project. 
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3. Definitions 



Scale: A linear scale, also called a bar scale, scale bar, graphic scale, or graphical scale, 
is a means of visually showing scale in photograph.  



4.  Equipment 



The following equipment and supplies shall be used during soil sampling activities, as 
required: 



 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Polyethylene or stainless steel spatula (spoon, scoop, trowel, Terra Core
TM



, EnCore
®
, 



etc.) for transfer of soil from sample collection device to sample container 



 Soil collection devices will be identified in the site-specific Work Plan, but may 



include polyethylene or stainless steel hand augers, trowel, trier, soil coring device, 



direct push, spilt-spoon sampler, bobcat, excavator, etc. 



 Latex or nitrile gloves 



 Polyethylene plastic sheeting 



 Table or flat surface 



 Measuring tape and scale 



 Paper towels 



 Balance for weighing samples 



 Utility knife 



 Re-sealable plastic bags 



 Photoionization Detector (PID) and calibration kit  



 Bowl/bucket/container for compositing sample (of appropriate material) 



 Traffic cones, caution tape or barriers 



 Camera 



 Cooler 



 Ice 



 Laboratory provided containers 



5. Procedures 



5.1. Utilities Clearance 



Underground utility clearance shall be conducted in accordance with the LEA 



ground breaking procedure. 



5.2. Site Preparation 
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5.2.1. Review and follow the health and safety procedures or requirements 



specified in the site-specific HASP. All personal protective equipment 



(PPE) shall be donned as specified in the site-specific HASP during all 



sampling procedures.   



5.2.2 A sufficient area shall be cordoned off using traffic cones, caution tape, or 



barriers to restrict access to the work area. 



5.2.3 A level table shall be placed in the vicinity of the sample collection 



location and covered with polyethylene sheeting. 



5.2.4 Decontaminated soil sampling devices and spatulas shall be placed on the 



table or flat surface.  Sample bottles shall be placed in a convenient 



location and in order of sample collection. 



5.2.5 PID and plastic bags shall be placed on the table for VOC screening, if 



necessary. 



5.3. Equipment Decontamination and Cleaning 



All equipment will be decontaminated prior to starting and in between collection 



of samples in accordance with SOP 10065 Decontamination of Field Sampling 



Equipment or as otherwise specified in the project-specific Work Plan or FSP. 



5.4. Sampling Procedures 



 



Tools and procedures for collecting soil samples depend on the desired depth of 



sample. The sample will be rejected if recovery is less than 80% or sample 



recovery requirements specified in the work plan or FSP are not met. If the 



sample is rejected, an additional attempt will be made. Document the location of 



soil boring attempts on a map (tape off existing/permanent features or use a 



GPS). 



5.4.1. The particular soil collection device (i.e., hand auger, split spoon, etc.) 



shall be retrieved from the point of collection and placed on a level table 



covered in polyethylene sheeting. 



 



5.4.2 Photograph the sample with a scale (if allowed). 



 



5.4.3 Soil samples for analysis of VOCs will be collected immediately and will 



be collected from an undisturbed area of the soil sample.  



5.4.2. Based on analytical and project requirements, soil will be transferred 



directly into a container to be homogenized. Materials placed in the 
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container (e.g, an aluminum pan [or bowl of alternate material], ziplock 



bag) will be homogenized by hand (mixed and/or kneaded) until uniform 



in color and texture. Care should be taken to fill sample containers with 



the appropriate mass and/or volume for the desired analysis. Large void 



spaces within the container shall be minimized by packing, not agitation. 



 



5.4.4 Wipe the rim of the sample container with a clean paper towel to remove 



excess solids, which would prevent adequate sealing of the sample 



container, and seal the container. 



 



5.4.5 The order of sample collection shall be based on the work plan/FSP. 



 



5.4.6 Place and secure sample within cooler and complete all sample collection 



documentation including logging of soil utilizing SOP 10015 Geologic 



Logging of Unconsolidated Sedimentary Deposits. The cooler should not 



be left unattended without a custody seal. 



 



5.4.7 If required by the site-specific Work Plan, place stake or flagging in 



sampling location. 



5.5. Post Sampling Procedures 



 



As required, upon completion of all sampling procedures for a particular site, 



secure the lid of the cooler using packaging tape with the chain of custody inside 



in accordance with SOP 10067 Handling, Packing, and Shipping of Analytical 



Samples. 



5.6. Waste Management 



Investigation derived wastes (IDW), including soil cuttings, decontamination 



liquids, and disposable materials (PPE, plastic sheeting, etc.) will be placed in 



clearly labeled, appropriate containers in accordance with SOP 10059 



Management of Investigation Derived Waste, or managed as otherwise specified 



in the work plan/FSP. 



5.7. Documentation 



5.7.1. Documentation of field activities will be completed in accordance with 



SOP 10038 Documentation of Field Sampling Activities and 10015 



Geologic Logging of Unconsolidated Sedimentary Deposits. 



5.7.2. In general, the following field forms are required for collection of soil 



samples: 
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 Daily Field Report 



 Daily Field Report “Supplemental Sheet”  



    Daily Field Report “Calibration Record” (if PID or balance were 



used) 



 Field Sampling Record “Miscellaneous Samples” 



 Field Boring Log 



 Chain of Custody 



5.7.3. The following general information shall be recorded in the field log book 



and/or on the appropriate field forms: 



 



 Name of recorder 



 Identification of borings 



 Collection method 



 Date and time of collection 



 Types of sample containers used, sample identification numbers and 



QA/QC sample identification 



 Preservative(s) used 



 Parameters requested for analysis 



 Field analysis method(s) 



 Field observations on sampling event 



 Name of collector 



 Climatic conditions, including air temperature 



 Investigation derived waste (IDW) 



 Field Sketch of sample location and color/type of flagging (as needed) 



 Coordinates and elevations of soil sample locations 



6. References 



 



EPA. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846). 



 



Terra Core 
TM



. Terra Core 
TM



 Sampling Guidance. ALS Global. Accessed 2/19/2018. 



 



EnCore
®
. EnCore



®
 Sampler Sampling Procedures. En Novative Technologies, Inc., 



2013. Accessed 2/19/2018. 
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Procedure, (dated December 6, 2011).  The requirement for a site-



specific HASP and JHA  It was also noted that surging and 
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then pumping.  Table 1 was incorporated describing and assessing 



well development equipment.  Finally, Figures 1 and 2 were 



revised to reflect current practices for monitoring well installation. 



008  07/18/18 Revisions throughout.  Update to reflect new SOP format.  



Checked against up-to-date standards.  Divided installation and 
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Deposits and SOP 10007B Development of Non-Water Supply 



Wells and Piezometers in Unconsolidated Deposits. Sampling 
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



 for 



 Installation of Non-Water Supply Wells 



and 



Piezometers in Unconsolidated Deposits 



 



 



1. Purpose and Scope 



This standard operating procedure (SOP) is designed to describe the proper methods and 



procedures to be used to install wells and piezometers in water-table aquifers and unconsolidated 



deposits.  Because each site is unique and the purpose of the monitoring wells may vary from 



installation to installation, no definitive rules can be established.  Throughout this SOP, reference 



to monitoring wells is also intended to mean piezometers, unless specifically indicated otherwise. 



This SOP applies to monitoring wells and piezometers installed by both manual and by 



Geoprobe
®
 or similar direct push technologies.   



2. Related Standard Operating Procedures 



 



 10005 – Quality Assurance/Quality Control Measures for Field Sampling Activities 



 10015 – Geologic Logging of Unconsolidated Sedimentary Deposits 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10059 – Management of Investigation Derived Waste 



 10065 – Decontamination of Field Sampling Equipment 



 



In addition to the above-noted SOPs, project and client-specific requirements may be applicable 



to individual projects and should be discussed with the Project Manager and incorporated into the 



project specific work plan (Work Plan) for adherence during the execution of the project. 



 



3. Definitions 



 Geoprobe
1



 or similar direct push technologies: A vehicle-mounted, hydraulically-



powered, soil probing machine that utilizes static force and percussion to advance small 



diameter sampling tools into the subsurface for collecting soil cores, soil gas, or 



                                                 



1 Geoprobe
®
 is a registered trademark of Kejr Engineering, Inc., Salina, Kansas 
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groundwater samples. Throughout this SOP, reference to Geoprobe




 includes similar 



direct push technologies, unless specifically indicated otherwise.   



 Prepacked Well Screen (0.5 in and 1.5 in):  An assembly consisting of a slotted polyvinyl 



chloride (PVC) pipe surrounded by environmental grade sand contained within a stainless 



steel wire mesh cylinder.  The inner component of the prepacked screen is a flush-



threaded, 0.5 inch Schedule 80 PVC pipe with 0.01 inch slots.  (Alternatively, a 1.5 inch 



Schedule 80 PVC pipe can be used).  Stainless steel wire mesh with a pore size of 0.011 



inches makes up the outer component of the prepacked screen.  The space between the 



inner slotted pipe and outer wire mesh is filled with 20/40 mesh silica sand.  Geoprobe
®
 



prepacked screens are available in sections of various lengths (3 feet or 5 feet) and a 



nominal inside diameter of 0.5 in or 1.5 in. 



 Cement-Bentonite Grout:  mixture of 95 pounds of Type II Portland cement, 4 to 6 



pounds of powdered sodium bentonite, and 5 gallons of potable water.  The bentonite 



must be thoroughly mixed with the water before the cement is added.   



 Filter Pack Sand: all filter pack sand shall have an average specific gravity of 2.5 with not 



more than 1% of the material having a specific gravity less than 2.25.  Thin, flat or 



elongated particles shall not exceed 2% of the material, no more than 5% of the material 



shall be soluble in hydrochloric acid, and the material shall be washed and free of shale, 



mica, clay, dirt, loam, and organic impurities.  



4. Equipment 



The following equipment and supplies shall be used during monitoring well installation 



activities, as required:  



 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 All necessary permits and licenses 



 Soil Color Chart 



 Hand len 



 Drilling rig 



 Hand Auger 



 Monitoring well casing 



 Monitoring well slotted screen or Geoprobe
®
  Pre-pack screen 



 Bottom caps, plugs, or points 



 Centering guides (if they are to be used) 



 Bentonite chips 



 Cement-bentonite grout 
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 Grout pump with mechanical mixing ability (if warranted) 



 Filter pack sand 



 Protective casing or road box 



 American lock(s) and keys 



 Weighted ape measure  



 Electronic water-level indictor (accurate to 0.01 foot)  



 Field forms or field book 



 Caution tape, traffic cones, or barriers 



 Polyethene plastic sheeting 



 Table or flat surface 



 Soil sampling tools, laboratory containers, cooler, and ice, if needed 



 Decontamination fluids 



 Camera/tablet 



5. Procedures 



5.1. Utilities Clearance 



Underground utility clearance will be conducted in accordance with the LEA 



ground breaking procedure. 



5.2. Site Preparation 



5.2.1. Review and follow the health and safety procedures or requirements 



specified in the site-specific HASP.  All personal protective equipment 



(PPE) shall be donned as specified in the site-specific HASP.   



5.2.2. A sufficient area shall be cordoned off using caution tape, traffic cones 



or barriers to restrict access to the work area.   



5.2.3. The area adjacent to the proposed borehole may be covered with 5-mil 



plastic sheeting (depending on site-specific needs).  If sheeting is used, 



soil cuttings shall be placed on the plastic sheeting to avoid contact 



with the groundsurface. 



5.3. Equipment Decontamination and Cleaning 



All equipment will be decontaminated prior to starting and in between well 



installation in accordance with SOP 10065 Decontamination of Field Sampling 



Equipment or as otherwise specified in the site-specific WP/FSP. 



5.4. Borehole Advancement 











SOP ID: 10007A 



Date Initiated: 02/20/90 



Rev. No. 009: 09/07/18 



Page 4 of 8 



 
 



 



 
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10007A MW Installation\10007A.doc 



 



5.4.1. The borehole will be advanced using the Geoprobe
®
 the steel casing to 



the specified depth. Hand augers may be used if it is not possible to 



access the location using the Geoprobe
®
. 



5.4.2.   Soil samples will be collected during borehole advancement and 



described in accordance with SOP 10015 Geologic Logging of 



Unconsolidated Sedimentary Deposits and documented in accordance 



with SOP 10038 Documentation and Integrity of Field Sampling 



Activities. 



5.4.3. If the borehole has been drilled to a depth greater than that at which the 



well is to be set, the borehole must be backfilled with bentonite pellets, 



bentonite chips, or a cement-bentonite grout slurry to a depth of 



approximately one foot below the intended well depth.  A grout pump 



may be needed to prevent voids in the grout or dilution of the grout. 



Approximately one foot of clean sand must be placed on top of the 



backfill to return the borehole to the proper depth for the well 



installation. 



5.5. Installation of Well Screen and Casing 



The appropriate lengths of well screen (with bottom cap, or plug, or well point) 



and casing must be joined watertight and carefully lowered inside the drill stem to 



the bottom of the borehole.  If centering guides are used, they must be placed at 



intervals around the well casing, beginning no lower than 5 feet above the top of 



the screen. 



5.6. Design and Installation of the Filter Pack 



After the well screen and casing are installed in the borehole, the filter pack shall 



be installed.  For monitoring wells in unconsolidated materials, the selection of 



the appropriate filter pack material shall be based upon project specific parameters 



and any state or local guidance, or applicable regulatory requirements.   



A filter pack of clean silica sand will be placed around the well screen.  Place the 



filter pack into the borehole at a uniform rate in a manner that will allow even 



placement of the sand.  The drill stem shall be raised slowly while the sand is 



being placed to avoid caving of the borehole walls; the drill stem shall never be 



raised above the top of the filter pack during installation.  Using a weighted tape 



(stainless steel weight on the end of a measuring tape), continuously sound the top 



of the filter pack as it is being installed.  The filter pack shall extend from a depth 



of approximately one foot below the screened interval to a minimum height of one 
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to two feet above the top of the well screen.  However, this length may be 



adjusted if it would create the potential for cross-contamination or in the case of 



shallow water tables. 



A finer-grained sand cap shall be installed for a minimum of one foot above the 



filter pack.  This height may also be adjusted in the case of shallow water tables. 



5.7. Geoprobe
®
 Prepacked Screen Monitoring Well Installation 



The installation of prepacked screen monitoring wells in general follows the 



following four steps (Figure 2):   



5.7.1. Anchoring the Well Assembly at Depth 



In the first step, an expendable anchor point is driven to the desired 



depth on the end of a 2.25 inch outside diameter probe rod string.  A 



prepacked screen assembly is inserted into the inside diameter of the 



rod string with 5-foot sections of PVC riser.  The screens and riser pipe 



are attached to the anchor point via a snap-lock connector.  If the 



monitoring well is to have a flush-mount finish, it is suggested to 



prepare a large enough hole to accept a standard well protector before 



driving the probe rods.   



5.7.2. Providing a Sand Pack and Grout Barrier 



The natural formation will sometimes collapse around the well screens 



as the probe rod string is withdrawn.  This is frequently encountered in 



sandy formations below the water table.  This provides an effective 



barrier between the screens and grout material used to seal the well 



annulus.  If the formation does not collapse, a sand barrier must be 



placed from the surface while retracting the well casing.  This 



procedure needs to be followed carefully to prevent the grout from 



reaching the well screens, potentially giving rise to non-representative 



samples. 



Using a flat tape measure, determine the depth from the top of the PVC 



riser to the bottom of the annulus between the riser and probe rods.  If 



unstable conditions have resulted in formation collapse (measured 



depth of 2 to 3 feet), then proceed to 5.7.4. If the borehole has not 



collapsed, then retract the casing to 1 foot above the screen while 



adding sand.  Take measurements with a weighted tape.  Continue 



until 2 feet of sandpack have been established above the well screen.  
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5.7.3. Installation of Impermeable Seal 



An impermeable seal at least two feet thick must be placed on top of 



the fine sand cap.  The seal may be composed of either bentonite 



pellets or bentonite slurry.  The thickness of the bentonite seal may be 



adjusted for wells completed in aquifers with shallow water tables.  



The pellets must be placed into the borehole in a slow and continuous 



manner that prevents bridging.  This is especially important in deeper 



monitoring wells where the pellets may have to be emplaced through a 



considerable depth of standing water in the borehole. 



The bentonite slurry shall be prepared by mixing approximately 2 



pounds of bentonite per one gallon of water.  The slurry shall be 



emplaced in the borehole via a tremie pipe.  The tremie pipe must be 



plugged on the bottom and have openings along the sides of the bottom 



one foot of pipe.  This will allow the slurry to be emplaced into the 



borehole without disturbing the fine sand cap.   This procedure is 



especially important for the relatively deeper wells. 



Verify the position of the top of the bentonite seal using a weighted 



tape measure. If all or a portion of the bentonite seal must be emplaced 



above the water table, hydrate the bentonite with clean water. Allow 30 



minutes after adding the water for the bentonite to hydrate. 



5.7.4. Installation of Grout Backfill 



Place an annular seal of cement-bentonite grout above the bentonite 



seal.  Install the cement-bentonite grout continuously from the bottom 



of the annular space to the ground surface through a tremie pipe.  The 



tremie pipe must be plugged on the bottom and have openings along 



the sides of the bottom one-foot length of pipe.  This will allow the 



grout to be emplaced into the borehole without disturbing the bentonite 



seal.  Alternatively, a bentonite slurry can be used. 



5.8. Surface Completion 



All monitoring wells will be finished at the surface with a concrete pad (Figure 1). 



The concrete pad shall typically be two-feet square and at least four inches thick.  



The concrete shall fill the borehole to a depth below the frost line.  The pad shall 



be constructed in one continuous pour of concrete.  Note that some of the cement-



bentonite grout used for the annular seal may have to be removed to install the 
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concrete pad.  A survey pin may be installed in the concrete pad before it dries, if 



necessary. 



For monitoring wells that will be completed above-grade, a locking steel 



protective casing shall be installed in the concrete.  The protective casing shall 



extend at least three feet into the ground and two feet above ground.  For 



monitoring wells that will be completed flush, a steel roadbox, suitable for traffic 



loads, with a gasketed cover shall be installed. 



 



All monitoring wells shall be locked upon completion of installation.  



 



5.9. Nomenclature 



 



The well identification guidance will be provided in the Work Plan. The following 



standard naming guild lines: 



 



 “R” will only be added to the end of a well identification if the well is a 



replacement for a destroyed or abandoned well. An example, MW-07R is a 



replacement of destroyed well MW-07.   



 



 “A, B, C” will be added to the end of a well identification if the well is the 



result of an offset of a pilot borehole or a location that is revisited. The A, 



B, C notation can only by used for borings or wells that are within 5 feet of 



the original location. The offset distance and direction must be 



documented in the field notes. An example, the borehole for MW-07 could 



not be completed (due to refusal or other issues), MW-07A is the second 



attempt to complete MW-07.  



5.10. Well Protection Bollards (optional) 



Guard posts may be installed in high-traffic areas for additional protection.  One 



to four guard posts would be installed around the protective casing, within the 



edges of the concrete pad.  If used, guard posts will consist of concrete-filled steel 



tubes, at least 3 inches in diameter, painted with multiple coats of epoxy-based 



paint to prevent rust.  The guard posts would extend at least two feet below 



ground and approximately three feet above ground. 



5.11. Waste Management 



Investigation derived wastes (IDW), including soil cuttings, decontamination 



liquids, and disposable materials (PPE, plastic sheeting, etc.) will be placed in 
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clearly labeled, appropriate containers in accordance with SOP 10059 



Management of Investigation Derived Waste, or managed as otherwise specified 



in the site-specific Work Plan or FSP. 



 



5.12. Documentation 



 



Documentation of field activities will be completed in accordance with SOP 



10038 Documentation of Field Sampling Activities. In addition, record all 



appropriate information concerning the quantity of materials used, the type and 



manufacturer of the materials, the mixtures of grouts or slurries, and any pertinent 



notes regarding the installation of each well on the Supplemental Daily Field 



Report Form. A complete geologic log shall be kept during advancement of the 



borehole for the well and the procedures for completing geologic logs are 



presented in SOP ID 10015 Standard Operating Procedure for Geologic Logging 



of Unconsolidated Sedimentary Materials. Well construction details shall be 



recorded on the monitoring well completion form is provided in Attachment 1.  
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ATTACHMENT 1: Well Construction Details 











EXISTING GRADE
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FIGURE 2
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FIGURE 3



LEA SOP FOT INSTALLING & DEVELOPING



MONITORING WELLS & PIEZOMETERS



COMPLETED PRE-PACKED SCREEN WELL
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Standard Operating Procedure 



 for 



 Development of Non-Water Supply Wells 



and 



Piezometers in Unconsolidated Deposits 



 



 



1. Purpose and Scope 



 



Monitoring well development may be accomplished by surging and bailing (or pumping), or over 



pumping.  Other methods, such as air jetting, backwashing, or air-lift pumping, shall be avoided 



because these methods introduce fluids into the formation and may have unexpected influences 



on groundwater quality, if only for a short period of time. This standard operating procedure 



(SOP) is designed to describe the proper methods and procedures to be used to develop wells and 



piezometers using surging and bailing or over pumping. Applicable to wells screened in water-



table aquifers and unconsolidated deposits. Throughout this SOP reference to wells is also 



intended to mean piezometers unless specifically indicated otherwise.   



 



Monitoring wells will not be developed within 24 hours of installation unless specified stated 



otherwise in the project specific work plan (Work Plan) or Field Sampling Plan. 



2. Related Standard Operating Procedures 



 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10059 – Management of Investigation Derived Waste 



 10065 – Decontamination of Field Sampling Equipment 



 



In addition to the above-noted SOPs, project and client-specific requirements may be applicable 



to individual projects and should be discussed with the Project Manager and incorporated into the 



project-specific plan for adherence during the execution of the project. 



3. Definitions 



None. 



4. Equipment 



 



The following equipment shall be used during development of non-water supply well and 



piezometer, as required:  



 











 



  



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Well Construction record 



 Surge block and extensions 



 Peristaltic, Whale, or Waterra pumps with matching tubing 



 YSI or other meters for monitoring pH, temperature, and specific conductivity 



 Turbidity meter 



 Photoionizing Detector (PID) and calibration kit 



 Electronic water level indicator and interface probe (accurate to 0.01 foot) 



 5-gallon bucket 



 Graduated measuring cup 



 Bailer 



 Polyethylene plastic sheeting 



 Traffic cones or barriers 



 55-gallon drum(s) and drum label(s) 



 Hand tools or keys to access well 



 Field documentation forms or field book 



 Indelible pen 



 Camera/tablet 



5. Procedures 



5.1. Site Preparation  



5.1.1. Review and follow the health and safety procedures or requirements 



specified in the site-specific HASP.  All personal protective equipment 



(PPE) shall be donned as specified in the site-specific HASP.   



5.1.2. A sufficient area shall be cordoned off using traffic cones, caution 



tape, or barriers to restrict access to the work area.   



5.1.3. Place plastic sheeting on ground surface around the well. 



5.1.4. Do a visual inspection around the well and note any subsidence or 



raised ground around the well. Use keys or hand tools to open well. 



5.2. Equipment Decontamination and Cleaning 



All equipment will be decontaminated prior to starting and in between well 



development in accordance with SOP 10065 Decontamination of Field Sampling 



Equipment or as otherwise specified in the project-specific plan. 



 











 



  



5.3. Well Development 



Monitoring well development may be accomplished by surging and bailing (or 



pumping), or over pumping.  Other methods, such as air jetting, backwashing, or 



air-lift pumping, shall be avoided because these methods introduce fluids into the 



formation and may have unexpected influences on groundwater quality, if only for 



a short period of time. 



5.3.1. Immediately upon opening the well, the air in the wellhead will be 



screened for VOCs using a PID.  The well cap shall be opened slightly 



and the sampling port of the PID shall be inserted into the well.  The 



maximum reading shall be recorded on the appropriate field 



paperwork.  The instrument shall be zeroed with ambient air prior to 



the measurement, and the initial and final readings shall be recorded 



for each well.  



5.3.2. Establish a measuring point on the inner casing of well and mark with 



an indelible pen. 



5.3.3. Collect measurements of depth to water surface and depth to bottom of 



well from the measuring point. Record the height of the stick up outer 



casing (if applicable). Use an interface probe to screen for non-aqueous 



phase liquids (NAPL) at the top and bottom of the well. If NAPL is 



identified, use bailer to collect a sample for visual description. If 



NAPL is observed, the project team leader shall be notified before 



proceeding with well development.  



5.3.4. Calculate the volume of water using the following schedule and record 



on the appropriate field form: 



 



Well Diameter Conversion Factor 



(inches) (gallons/foot) 



½ 



1 



1 ¼ 



1 ½ 



2 



0.01 



0.041 



0.064 



0.091 



0.163 



4 0.654 



6 1.47 



 



 



 











 



  



5.4. Surging and Purging 



In surging and purging, a well is developed by alternately surging a short section 



of the screen with a tight-fitting surge block and removing water from the well.  



Begin by lowering the surge block to the top of the screened interval and swab the 



well with a pumping action with a up and down stroke of 2 to 3 feet.  (Begin 



surging at the top of the well intake to avoid having loosened material from "sand-



locking" the surge block.)  Do not surge the well too violently to avoid damaging 



the well screen or the filter pack.  Remove the surge block at regular intervals and 



bail (or pump) the fine material from the well.  Proceed with surging throughout 



the length of the well screen, being careful to avoid hitting the bottom of the well. 



 Check the purge water quality using a water gage at regular intervals, as 



described in Section 5.6. Containerize the purge water as specified in the Work 



Plan. 



In cases where a considerable volume of sediment may initially be drawn into the 



well, begin surging the well gently in the casing above the well screen.  Proceed 



with surging and bailing to the bottom of the screened interval. 



It is recommended to surge and then pump, and then repeat the cycle.  However, 



in certain circumstances surging and pumping at the same time can be equally 



effective and is therefore acceptable.  For example, use of an inertial pump is 



suitable for this process.  On the other hand, in small diameter wells, a thinner 



diameter well casing can be used inside the larger diameter well to surge it, while 



at the same time the pump tubing is inserted through the inner well casing to 



allow pumping and removal of the grit at the same time.  This technique is 



suitable in surging small diameter monitoring wells, however the effectiveness of 



surging would need to be verified by purging the well to evaluate the quality of 



the purged water.  



If the well is screened in a low yielding formation, limit purging of the well.  



Table 1 summarizes well development equipment and lists the associated 



advantages and disadvantages of each. The equipment is listed in the table in 



order of preference. However, the decision for which equipment to use is 



influenced by the advantages and limitations of each technique and determined by 



the Project Manager. 



 



5.5. Overpumping 



In overpumping, a well is developed by operating a pump in the well at a capacity 



which exceeds the formation's ability to supply water.  The flow velocity into the 



well during overpumping usually exceeds the flow velocity induced during normal 











 



  



sampling.  This increased velocity causes movement of particles from the 



formation into the well. 



Begin developing the well by installing a suitable pump at the bottom of the well. 



Alternatively, a surface-mounted pump with a suction hose may be used if the 



drawdown inside the well will not exceed the pump's available lift.  The discharge 



from the pump shall be directed to approved containers.  The pump (or intake 



hose) must be equipped with a backflow-prevention valve to prevent introducing 



aerated water into the aquifer. 



Start the pump and discharge water at the highest practical rate.  If the well runs 



dry, stop the pump and allow the well to recharge.  Check the quality of the 



discharged water at regular intervals as described in the section “Completing Well 



Development”. 



5.6. Completing Well Development 



During bailing or pumping, measure and record water quality parameters to gauge 



the degree and effectiveness of development. Field parameters including pH, 



temperature, specific conductivity, and turbidity shall be checked at periodic 



intervals (but at least every well-volume) until field parameters are stable and the 



purge water is clear or as specified in the project plan.  The water quality 



parameters may be considered stable when: 



 



 pH, temperature, and specific conductivity of consecutive measurements have 



relative percent differences (RPD), as defined below, of less than 10%; and 



 The turbidity is 5 NTU or less (applicable only in aquifers with low  



percentages of fines).  This may not be achievable in all situations, but the 



turbidity shall be less than 50 NTU and shall stabilize with an RPD of less 



than 10%). 



However, in no case shall the development stop before the above criteria are 



met, and: 



 At least 3 well volumes have been removed; or 



 The well has been surged and pumped for at least 30 minutes 



     



The RPD between two measurements (e.g., M1 and M2) is calculated as follows: 



 



     100% x 
)/2  M2+  M1(



|  M2-  M1|
 = RPD  











 



  



 



 



If the well goes dry during development, development will resume when the well 



has recharged to 80% of the pre-development volume. 



5.7. Waste Management 



Investigation derived wastes (IDW), including pumping discharge decontamination 



liquids, and disposable materials (PPE, plastic sheeting, etc.) will be placed in clearly 



labeled, appropriate containers in accordance with SOP 10059 Management of 



Investigation Derived Waste, or managed as otherwise specified in the site-specific 



project plan. 



6. Documentation 



 



Documentation of field activities will be completed in accordance with SOP 10038 



Documentation and Integrity of Field Sampling Activites. In addition, well development 



activities will be documented on the Field Data Record Well Development Report form.  



7. References 



RCRA. Groundwater Monitoring Technical Enforcement Guidance Document, OSWER 9950.1, 



EPA, September 1986. 



ASTM. Standard D5092, Design and Installation of Groundwater Monitoring Wells in Aquifers, 



ASTM International, 2017. 



 



END OF DOCUMENT 



 



 



Table 

















Monitoring Well Number Sample Number(s)



Initial Field Data and Measurements
Depth of Well
Depth to Water
Height of Column



Reference Used
PID/FID Reading
Interface Yes / No If yes, Depth Lighter / Heavier



Well Casing Diameter Material General Condition OK Bad
Casing Secure
Collar Intact
Cover Locked
Other (describe)



Protector Road Box / Stickup
Ground to Reference
Comments



Development Information



Gallons Temp (C) pH (SU) Spec.Con. Turbidity OtherPurge Volume Factors
0.5" - 0.01
1" - 0.041
1.5" - 0.091
2" - 0.16
4" - 0.65
6" - 1.5



Volumes
Parameter



Initial



Developement Method   Peristaltic Pump / Bailer / Inertial Pump / Other 



Waste Container ID



Initial Sample Observations
Clear
Colored
Cloudy
Turbid
Odor
Sheen



Field Decontamination? Yes / No If Yes, with what?



Additional Comments



FIELD SAMPLING RECORD



WELL DEVELOPMENT



LEA Comm. No.
Project
Location
Client



Page _____ of _____
Date ___/___/_____



Time ___:___ 



SignatureField Personnel
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



for 



 Direct Push Probing and Sampling Tooling Advancement 



 



 



1. Purpose and Scope 



The objective of this standard operating procedure (SOP) is to collect discrete soil samples at 



depth using Geoprobe




 or other direct push probing and sampling methodologies and to recover 



the samples for visual inspection and/or analysis.  Procedures for soil sampling for analysis are 



included in SOP 10006 Soil Sampling.  Throughout this SOP, references to Geoprobe




 are also 



intended to include other direct push technologies unless specifically stated otherwise.  



2. Related Standard Operating Procedures 



 



 10005 –  Quality Assurance/Quality Control Measures for Field Sampling Activities 



 10006 –  Soil Sampling 



 10015 –  Geologic Logging of Unconsolidated Sedimentary Deposits 



 10038 –  Documentation and Integrity of Field Sampling Activities 



 10059 –  Management of Investigation-Derived Waste 



 10065 –  Decontamination of Field Sampling Equipment  



 



In addition to the above-noted SOPs, project and client-specific requirements may be applicable 



to individual projects and should be discussed with the Project Manager and incorporated into the 



project-specific work plan or Field Sampling Plan (WP/FSP) for adherence during the execution 



of the project. 



3. Definitions 



Geoprobe
1



:or similar direct push technology:  A vehicle-mounted, hydraulically-powered, soil 



probing machine that utilizes static force and percussion to advance small diameter sampling 



tools into the subsurface for collecting soil core, soil gas, or groundwater samples.  



 Sampler:  A piston type soil sampler capable of recovering a discrete sample in the form 



of a core contained inside a removable liner. 



 Liner:  A removable/replaceable, thin-walled tube inserted inside the sampler body for the 



purpose of containing and storing soil samples.  Clear plastic (either Polyethylene 



Terephthalate Glycol [PETG] or cellulose acetate butyrate) are utilized as liner materials. 



                                                 
1 
Geoprobe



®
 is a registered trademark of Kejr Engineering, Inc., Salina, Kansas. 
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4. Equipment 



The equipment required to recover soil core samples using the Geoprobe




 samplers and driving 



system can be found in the Geoprobe




 Systems catalog for tools and equipment, as referenced in 



Section 6. Some things to note when selecting equipment: 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Geoprobe




  or similar direct push technology 



 Sample liners for the Geoprobe




 samplers are available in four different materials. Liner 



materials should be selected based on sampling purpose, analytical parameters, and data 



quality objectives 



 Traffic cones, caution tape, or barrier 



5. Procedure 



5.1. Utilities Clearance 



Underground utilities clearance will be conducted in accordance with the LEA 



ground breaking procedure. 



5.2. Site Preparation 



5.2.1. Review and follow the health and safety procedures or requirements 



specified in the site-specific HASP. All necessary personal protective 



equipment (PPE) shall be donned as specified in the site-specific 



HASP. 



5.2.2. A sufficient area shall be cordoned off using traffic cones, caution tape 



or barriers to restrict access to the work area.  



5.3. Equipment Decontamination and Cleaning 



5.3.1. All downhole drilling equipment will be decontaminated in accordance 



with SOP 10065 Decontamination of Sampling Equipment. Prior to 



conducting a boring, the LEA representative will ensure that all 



necessary equipment is clean and decontaminated, including the rig, all 



augers and probing equipment, samplers, brushes, and any other tools 



or equipment.  Decontamination procedures may vary slightly from 



site to site.  Refer to the site-specific WP/FSP for decontamination 



procedure alterations. 
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5.4. General Sampler Assembly 



5.4.1. The sampler is connected to the leading end of a Geoprobe




 probe rod 



and driven into the subsurface using a Geoprobe




 drilling apparatus.  



Additional probe rods are connected in succession to advance the 



sampler to depth.  The sampler remains sealed (closed) by a piston tip 



to prevent cross contamination from above as it is being driven.  The 



piston is held in place by internal rods.  The first four-foot interval 



does not require the piston tip assembly.  In addition, if the borehole 



remains open, the piston tip assembly may not be required for deeper 



intervals.  If there is evidence that the borehole is collapsing, the piston 



tip will be utilized.   



5.4.2. When the sampler tip has reached the top of the desired sampling 



interval, the internal rods are removed. 



5.4.3. After the internal rods have been removed, the tool string is advanced 



an additional 24 to 48 inches (depending on the soil sampling system 



in use).  The piston is displaced inside the sampler body by the soil as 



the sample is cut.  To recover the sample, the sampler is recovered 



from the hole and the liner containing the soil sample is removed. 



5.4.4. Refer to the Geoprobe




 System standard operating procedures for 



operation of various soil sampling systems (e.g., MC5 Soil Sampling 



System, Macro Core Piston Rod Soil Sampling System, DT21 Dual 



Tube Soil Sampling System, Large Bore Soil Sampling System). 



5.5. Concrete Coring 



 



Should the borehole be located on concrete, the Geoprobe




 can be used to core 



through the concrete to gain access to the underlying soil.  A carbide-tipped drill 



bit and Geoprobe




 drill steel will be attached to the drill assembly and utilized to 



core the concrete.  For concrete in excess of 16 inches, other methods (i.e., a core 



saw) should be utilized to penetrate the concrete. 



5.5.1. If excessive resistance is encountered while attempting to lift the 



sampler and probe rod out of the hole using the foot control, unscrew 



the drive head from the sampler and remove it with the probe rod, the 



piston rod, and the piston tip.  Replace the drive head onto the sampler 



and attach a pull cap to it.  Lower the probe shell and close the hammer 



latch over the pull cap and pull the sampler the remaining distance out 



of the hole with the probe machine foot firmly on the ground. 
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5.6. Sample Recovery 



Unscrew the cutting shoe using the cutting shoe wrench, if necessary.  Pull the 



cutting shoe out with the liner attached.  If the liner doesn't slide out readily with 



the cutting shoe, take off the drive head and push down on the sidewall of the 



liner. The liner and sample should slide out easily. 



5.7. Core Liner Capping 



The ends of the liners can be capped off using the vinyl end cap for further storage 



or transportation.  A black end cap should be used at the bottom (down end) of the 



sample core and a red end cap at the top (up end) of the core. The soil boring 



identifier and depth of sample should be marked at the top of the core (on the red 



end cap). 



 



5.8. Sample Removal 



5.8.1. To facilitate sample removal, each vinyl end cap can be slid off or, if 



there is resistance, they can be slit using a utility knife with a carpet 



blade. To cut vinyl end cap, slide blade under edge of cap at shallow 



angle and rotate the blade until cutting edge begins to cut the vinyl cap, 



and then draw the knife slowly toward the end of the cap. As the 



friction is reduced the end cap may move with the knife and become 



free of the sample liner. 



5.8.2. Clear plastic and Teflon




 liners can be slit open easily with a utility 



knife for the samples to be analyzed or placed in appropriate 



containers. 



5.8.3. The procedures for collection of soil samples for chemical analysis are 



described in SOP 10006 Soil Sampling. 



5.9. Refusal 



Refusal is defined as failure to penetrate the subsurface materials to any greater 



depth using the maximum reasonable pressure limits of the Geoprobe




 machine.  



The term “refusal” should be used on the boring log to describe the conditions at 



the interval in which the tooling would no longer advance. 



The term "bedrock" will not be used in a boring log or other description of 



subsurface materials that have been collected using the Geoprobe




 machine, since 



a confirmatory core cannot be collected.   
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5.10. Boring Abandonment 



5.10.1. If the boring is not to be used for other purposes (i.e., monitoring well, 



soil vapor probe, soil vapor extraction well, etc.) it shall be abandoned. 



5.10.2. Excess cuttings shall be containerized, labeled and the analytical data 



of the contents reviewed/profiled before disposal. 



5.10.3. The boring shall be filled and sealed with in accordance with the site-



specific WP/FSP. 



5.10.4. In paved areas, the upper three feet of the borehole shall be filled, from 



3 feet below ground surface up to two inches below the existing grade 



with sand, to allow for repairing of the pavement. 



5.10.5. The surface shall be repaired to match existing conditions. 



5.11. Nomenclature  



 



The boring identification guidance will be provided in the WP/FSP. The 



following is guidance for identify offsets or step out borings. 



 “A, B, C” will be added to the end of a boring identification if the boring 



is the result of an offset from a pilot borehole or a location that is revisited. 



The A, B, C notation will only by used for borings that are within 5 ft of 



the original location. The offset distance and direction must be 



documented in the field notes. An example, the borehole for SB-07 could 



not be completed (due to refusal or other issues), SB-07A is the second 



attempt to complete SB-07. Borings greater than 5 feet from the original 



location will be assigned a new boring ID. 



5.12. Waste Management 



Investigation-derived wastes (IDW), including soil cuttings, decontamination 



liquids, and disposable materials (PPE, plastic sheeting, etc.), will be placed in 



clearly labeled, appropriate containers in accordance with SOP 10059 



Management of Investigation Derived Waste, or managed as otherwise specified 



in the site-specific WP/FSP. 



5.13. Documentation 



 



Documentation of field activities will be completed in accordance with SOP 



10038 Documentation of Field Sampling Activities.   



 











SOP ID:  10011 



Date Initiated: 11/10/94 



Rev. No. 009 09/07/18 



Page 6 of 6 
 



 
 



 



V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10011 Geoprobe Sampling\10011.doc   
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



for 



Geologic Logging of Unconsolidated Sedimentary Materials 



 



1. Purpose and Scope 



This document presents the methods and procedures used to describe unconsolidated 



sedimentary materials for geological purposes in a uniform and consistent manner.  It 



includes procedures for properly recording the observations by providing guidelines for 



completing boring logs and submitting those logs for computer entry.  This Standard 



Operating Procedure (SOP) refers only to geologic logging of soils and sediments 



(including artificial fill and other man-made deposits) and specifically is not intended to 



describe logging of soils or sediments for geotechnical or other engineering purposes. 



Although the SOP presents a system for describing sediments, it is not intended to be a 



definitive reference for classifying sedimentary materials, nor is it intended to replace 



experience or training.  Individuals using this SOP should be trained and competent in 



field methodologies and geologic logging prior to commencing field activities. 



2. Related Standard Operating Procedures 



 



 10003 – Hand Auger Borings 



 10006 – Soil Sampling 



 10008 – Hollow Stem Auger Soil Borings 



 10011 – Direct Push Probing and Sampling Tool Advancement 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10057 – Collecting and Preserving Soil and Sediment Samples for Laboratory 



Determination of Volatile Organic Compounds 



 10059 – Management of Investigation Derived Waste 



 10065 – Decontamination of Field Sampling Equipment  



 



In addition to the above-noted SOPs, project and client-specific requirements may be 



applicable to individual projects and should be discussed with the Project Manager and 



incorporated into the project-specific work plan (work plan) for adherence during the 



execution of the project. 
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3. Definitions 



Scale: A linear scale, also called a bar scale, scale bar, graphic scale, or graphical scale, is 



a means of visually showing scale in photograph.  



4. Equipment 



The following equipment and supplies shall be used during geologic logging of 



soil/sediment samples, as required: 



 



 Tape measure or scale 



 Hand lens 



 Color chart 



 Grain-size comparator 



 Field forms 



 Clipboard 



 Camera (if dictated by project)  



 Scale or measuring tape 



5. Procedures 



5.1. Sample Collection  



Sampling should occur prior to description of soils or sediments to preserve 



VOCs (if applicable), but also to prevent cross contamination. VOCs will be 



sampled in accordance with SOP 10057 Collecting and Preserving Soil and 



Sediment Samples for Laboratory Determination of Volatile Organic Compounds 



and other samples in accordance with SOP 10006 Soil Sampling. Photograph each 



soil sample with scale. Photography may be restricted based on site-specific 



requirements and should be reviewed prior to field activities. 



5.2. Descriptions of Unconsolidated Sedimentary Materials 



5.2.1. General Sediment Description Guidelines 



For the purposes of geologically logging unconsolidated soils and 



sedimentary materials, a Modified Burmister method of description and 



classification will be used.  The Modified Burmister Sediment 



Classification System (or simply, Burmister System) is intended as a rapid 



field method for identifying and classifying sediments.  The system is 



based upon visual identification of the generalized grain-size distribution 



and description of the physical characteristics of the sample. 
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A Burmister System description is comprised of three parts: a color 



descriptor; a grain-size descriptor; and modifier(s). The color descriptor 



indicates the overall color or colors of the wet sample. The descriptor 



consists of a color name or names and (if possible) the color code from a 



standard color reference (for example, a Munsell Color Chart).  The grain-



size description indicates the predominant grain size in the sample, as well 



as the relative percentages of other grain sizes present. 



Modifiers are used to further describe the geologic character of the sample. 



Modifiers may include descriptions of moisture content, sorting, 



sphericity, angularity, sedimentary structures, or other pertinent 



information. 



5.2.2. Color Description 



The color of the wet sediment should be determined with reference to a 



standard color comparator (for example, a Munsell Color Chart) for rocks 



or sediment. The included color descriptor should contain the color name 



and, when a color comparator is used, the appropriate hue-chroma value 



code, for example "Reddish brown (5YR 4/4)".  The color of a sample 



should be gauged when the sample is wet, or it should be noted otherwise.  



5.2.3. Predominant Grain-Size Description 



The first step in describing a sediment sample is visually estimating the 



size range and percentage of the various grain sizes in the sample. 



Reference should be made to standard geologic comparators for 



assessment of the grain size(s). 



The primary grain-size descriptor indicates the predominant grain size, as 



judged visually, of the sample. The descriptor is always capitalized and 



underlined. Possible descriptors include: CLAY, SILT, SAND, and 



GRAVEL (GRANULES, PEBBLES, COBBLES, and BOULDERS). 



These correspond to the standard Wentworth size-classification scheme 



used for describing sediments for geologic purposes.  Size classifications 



for CLAY through GRAVEL are presented in Figure 1 (COBBLES and 



BOULDERS as defined in the Wentworth classification scheme, are not 



depicted and will be defined as necessary in the Work Plans).  The 



descriptor should also include an indication of the relative size range of the 



sample within the predominant grain size (for example, "fine-to-medium 



sand", "coarse sand", etc.). Although the Wentworth size classification 



scheme includes divisions of the silt category, this is applicable only to 



sediment samples analyzed by pipette or hydrometer and cannot be 
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distinguished in the field. The processes to perform pipette or hydrometer 



analysis are not covered in this SOP and, if required, will be provided in 



the work plan. 



The presence of other grain sizes, in addition to the predominant material 



is also included in the grain-size descriptor.  Appropriate grain sizes are 



the same as for the predominant grain size of the material (clay, silt, etc.), 



however only the initial letter of the word is capitalized.  The description 



should also include an indication of the relative amount of the minor 



components.  Appropriate indicators for the relative percentages present 



are provided in Table 1. 



It is generally not considered possible to visually distinguish between clay 



and silt.  Estimation of the silt/clay content of a sample should be based 



upon the plastic properties of the sample.  The plastic properties of the 



sample may be estimated by taking an approximately 1 cubic centimeter 



ball of the sediment and attempting to roll a thread of the material between 



the palms of the hand.  The minimum size of the thread which may be 



rolled may be compared to the values presented in Table 2 and the 



plasticity estimated.  A comparison of the minimum thread diameter which 



may be formed with the information presented in Table 2 provides an 



approximate silt/clay content estimate for sand-silt-clay sediments and 



composite clay sediments. 



5.2.4. Modifiers 



Various modifiers may be added to the basic sediment description to 



further describe the geologic character of the sample.   



For sand or coarser-sized material, the relative degree of sorting, the 



sphericity, and angularity should also be recorded. Sorting may be visually 



estimated. Sphericity and angularity, however, should be made with 



reference to an accepted comparator. A chart illustrating various degrees 



of sorting, sphericity, and angularity is attached as Figure 1. 



The mineralogy of the sample should also be recorded if possible. 



Reference should be made to the relative percentages, grain size(s), and 



sphericity of the mineral particles (especially where it differs significantly 



from that of the predominant grain-size material). 



Other information which should be recorded for each sample includes an 



estimate of the density and cohesiveness of the sample (made from blow 



counts where applicable, or other specific instrumentation where 
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appropriate), the relative moisture content of the sample, visible 



sedimentary structures, and any odors or staining noticeable during 



logging. Tables 2 and 3 present appropriate terms for describing the 



plasticity, density, and cohesiveness of sediment samples. 



Especially important is an indication that a specific portion of the material 



may represent "sluff" or material collapsed from the borehole walls. 



5.3. Written Sediment Descriptions 



The written sediment description may be made as either an unabbreviated or an 



abbreviated description. Both methods should relate the same information, 



however the abbreviated description is better suited for field use. 



In an unabbreviated description, all of the words of the description should be 



written out in their entirety. The descriptor should include pertinent information 



regarding the sample's size gradation (smallest to largest), consistency, color, and 



relative grain size, as described previously. The color descriptor should precede 



the primary sediment component name, while additional details such as the 



plasticity, mineralogy, visible sedimentary structures, etc., should follow the 



sediment component name. 



An example of an unabbreviated description is: 



Red-brown (5YR 4/4), fine to coarse SAND, little fine Gravel, little 



Silt, moist, moderately well sorted, low sphericity, Gravel 



waterworn, Sand subangular, micaceous. 



Since the Burmister system is intended to provide a means for describing uniform 



sediments, three "special" cases should be addressed. 



First, the Burmister system is intended only to describe the sediment.  Where a 



genetic classification of the material is significant, it should be added as a separate 



statement at the end of the description. For example: 



Olive gray (5Y 4/2), coarse to fine SAND, some fine Gravel, little 



Silt, moist, poorly sorted, sub-rounded to angular, dense.  TILL. 



A genetic classification should only be used when the origin of the material is 



very clear and not simply a field interpretation of possible depositional 



environment. 



Second, in the case where the sediment sample is heterogeneous (for example, a 



varved silt and clay), each component should be described individually, and 
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reference should be made to the relative percentages of each component and to the 



interlayering. For example: 



Reddish-brown (5YR 3/4), CLAY and SILT, alternately layered, 



soft, medium to high overall plasticity. Layers: CLAY layers, 3/8" 



to 5/8" thick, comprise 60% of sample. SILT layers, 1/8" to 3/8" 



thick, comprise 40% of sample.  VARVED CLAY and SILT. 



Third, when one material grades uniformly into a distinct sediment type, the 



individual components should be described separately and the gradation noted.  



For example: 



Reddish-brown (5YR 3/4), CLAY, medium overall plasticity, 



grading into soft, reddish-brown (5YR 4/4), SILT, trace Clay, soft, 



low overall plasticity. 



In the abbreviated sediment descriptions, the sample information is presented in a 



manner analogous to that for the unabbreviated description substituting standard 



abbreviations for specific portions of the text. Abbreviations for the identifying 



terms in the Burmister system are presented in Tables 1, 2, and 3. Mineralogic and 



geologic abbreviations may be found in standard geologic and mineralogic texts 



and field manuals. Except for the use of abbreviations, the abbreviated description 



is completely analogous to the unabbreviated description. 



For the sake of consistency in describing unconsolidated sedimentary materials, 



the description should follow the order and general definitions presented in 



Table 4. 



6. Documentation 



 



Documentation of field activities will be completed in accordance with Loureiro SOP 



10038 Documentation and Integrity of Field Sampling Activities. Additional 



documentation will include the following: 



6.1. Recording Descriptions 



Geologic Boring Logs 



Attached to this SOP is a copy of LEA standard geologic boring log form. This 



log should be completed for each boring that is completed. The heading 



information is self-explanatory. The body of the log contains space for 



information for each sampled interval in the boring. The following information 



should be recorded: 
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Depth 



Interval 



The upper and lower depths from which the 



sample was collected. 



Sample No. The sample number, as obtained from LEA Data 



Management, assigned to this sample. 



Recovery The length of the recovered sample and the length 



of the sampler (in consistent units). The percent 



recovery will be calculated by the LEA Data 



Management program. 



Blows/6" The number of blow counts per 6" interval for the 



sample. Alternately, the downhole pressure or 



other pertinent information regarding the required 



drilling or sampling force. 



Sample 



Description 



The sample description using the guidelines and 



order presented in Section 5.0 and Table 4. 



PID/FID The headspace reading from a photoionization 



detector (PID) or flame ionization detector (FID) 



in ppm (if required). 



The comments section of the form should be used to record general observations 



regarding drilling conditions, backfilling of the borehole, or other pertinent 



information regarding drilling the borehole. 



6.2. The following general information shall be recorded in the field log book and/or 



on the appropriate field forms: 



 



 Name of recorder 



 Identification of borings 



 Collection method 



 Date and time of collection 



 Types of sample containers used, sample identification numbers and QA/QC 



sample identification 



 Preservative(s) used 



 Parameters requested for analysis 



 Field analysis method(s) 



 Field observations on sampling event 



 Name of collector 



 Climatic conditions, including air temperature 



 Investigation derived waste (IDW) 



 Field Sketch of sample location and color/type of flagging (if used) 
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Table 1 



Modified Burmister System Descriptors 



 



Fractions Proportion Descriptors 



(+) Major Fraction Quantity Descriptor Abbreviation 



(-) Minor Fraction 35% - 50% and a 



e.g., a medium to coarse SAND which is 



predominantly medium grained would be written 



as: 



m(+) - c SAND 



20% - 35% some s 



10% - 20% little l 



1% - 10% trace t 



Modifiers: 



(+) Upper a of the range 



(-) Lower a of the range 



 
Table 2 



Plasticity of Sediment Samples  



Material Symbol Feel Ease of 



Rolling Thread 



Minimum 



Thread 



Diameter 



Plasticity 



Index 



Plasticity 



Clayey SILT CyM Rough Difficult 1/4" 1 to 5 Slight (Sl) 



SILT & CLAY M & C Rough Less Difficult 1/8" 5 to 10 Low (L) 



CLAY & SILT C & M Smooth, dull Readily 1/16" 10 to 20 Medium (M) 



Silty CLAY MyC Shiny Easy 1/32" 20 to 40 High (H) 



CLAY C Waxy, very shiny Easy 1/64" 40 + Very High (VH) 



 
Table 3 



Density and Cohesiveness of Sediment Samples 



Density of Cohesionless Soils Consistency of Cohesive Soils 



Blow Counts Relative Density Blow Counts Consistency 



0 to 4 Very Loose 0 to 2 Very Soft 



5 to 9 Loose 2 to 4 Soft 



10 to 29 Medium Dense 4 to 8 Medium 



30 to 49 Dense 8 to 15 Stiff 



50 to 79 Very Dense 15 to 30 Very Stiff 



80 or more Extremely Dense 30 or more Hard 
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Table 4 



Description of Sediment Properties 



Sediment 



Parameter 



Properties 



Color The color of the sample should be described for the wet sediments.  If possible the color 



should be referenced to a standard color chart such as a Munsell7 Color Chart. 



Primary Grain 



Size 



Primary grain size refers to the size of the predominant sedimentary size class within the 



material (as judged visually).  The grain size divisions should conform to the standard 



Wentworth Scale divisions, as shown in Figure 1. 



Secondary 



Grain Size(s) 



Secondary grain size(s) refer to material which, as a grain-size group, comprises less than 



the majority of the sediment.  Aside from stating the size classification, the relative 



percentage of the material must be stated.  The grain size divisions should conform to the 



standard Wentworth Scale divisions as shown in Figure 1.  To describe the approximate 



percentage of the secondary grain size(s) present, qualifiers shown in Table 1 should be 



used. 



Moisture 



Content 



The moisture content of the sample should be described as dry, slightly moist, moist, or wet. 



 Gradation from one state to another should be recorded as, for example, moist to wet, or 



moisty wet. 



Sorting The relative degree of sorting of the sediment should be indicated as poor, moderate, good, 



or very good.  The degree of sorting is a function of the number of grain size classes present 



in the sample; the greater the number of classes present the poorer the sorting.  In addition, 



for samples composed only of sand, the relative degree of sorting is a function of the number 



of sand-size subclasses present. 



Sphericity Sphericity is a measure of how well the individual grains, on average, approximate a sphere. 



 The average sphericity of the sand and larger size fractions should be described as low, 



moderate or high.  A chart illustrating various degrees of sphericity is presented in Figure 1. 



Angularity Angularity, or roundness, refers to the sharpness of the edges and corners of a grain (or the 



majority of the grains).  Five degrees of angularity are shown in Figure 1: Angular (sharp 



edges and corners, little evidence of wear); Subangular (edges and corners rounded, faces 



untouched by wear); Subrounded (edges and corners rounded to smooth curves, original 



faces show some areas of wear); Rounded (edges and corners rounded to broad curves, 



original faces worn away); and, Well Rounded (no original edges, faces, or curves, no flat 



surfaces remain on grains). 



Sedimentary 



Structures 



Sedimentary structures are such things as varved layers, distinct bedding, or stratification. 



Density 



-or- 



Cohesiveness 



The density of cohesion of a sample (for the purposes of this application) refer to the 



sample's resistance to penetration by a sampling device.  Density is used in reference to 



sediments primarily silt-size and coarser while cohesiveness is used in reference to primarily 



clay-sized sediments.  Density or cohesiveness can be assessed from the number of blows 



from "standard" split-spoon sampling (i.e., 140# hammer, 30" fall, 2" X 2" (O.D., 1 3/8" 



I.D.)) split-spoon samplers according to the scale in Table 2. 
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Figure 1 



 



 
 



 



 



 



 



 











 
 
 
 
 
 
 
 
 
 
 
 
 



ATTACHMENT 1 
Field Boring Log 











LEA Comm. No. 0000100.001



                               
                                                              



                               



Date ___/___/_____



Field Personnel Signature



Drilling Method
Sampling Method
Groundwater



Drilling Contractor
Drill Foreman
Drill RigDepth at



Elevation/ 
Depth



Sample 
Number(s)



Recovery 
(% or n/n)



Blows/6" / 
Downforce



Time
PID/FID 



(ppm)
Mass (Color, primary grain size and amount, other grain size(s) and amounts, 



density, moisture, coherence, structure, sorting, other characteristics)



Sample Information Description of Recovered Material



Waste Container Trip Blank ID(s) Cooler ID



FIELD BORING LOG



BORING ID:  __________________



Location LEA
Client



Page _____ of _____
Project              



Elevation
Datum
GPS Latitude/Easting 
GPS Longitude/Northing



Comments



Survey accuracy
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



for 
Processing Performance Evaluation Samples 



 



1. Purpose and Scope 



This document discusses procedures for obtaining and submitting full volume liquid 
performance evaluation (PE) samples to analytical laboratories that are used by Loureiro 
Engineering Associates, Inc. (LEA).  Please note that these samples may also be referred 
to as proficiency testing (PT) samples.  The procedures outlined in this document are for 
the purpose of establishing systematic procedures for obtaining, storing, handling, and 
submitting PE samples.  This standard operating procedure (SOP) is intended to serve as 
a reference for any LEA employee submitting PE samples to an analytical laboratory.  
Quality assurance/quality control (QA/QC) procedures as they pertain to PE samples 
have also been incorporated into this SOP. 



Not all projects or media sampled require the use of PE samples.  The decision whether 
to use PE samples is project-specific, dictated by data quality objectives (DQOs) and 
agency requirements.  Refer to project-specific documents, the site-specific work plan, 
field sampling plan, or quality assurance project plan (QAPP) for details regarding the 
need for PE samples as well as the media, constituents, concentrations, and frequency at 
which PE samples are required. 



The procedures outlined in this document are standard (i.e., typically applicable) 
operating procedures which may be varied or changed as required, dependent upon site 
conditions, equipment limitation, or limitations imposed by the procedure.  Any 
variations from this procedure should be documented in the Daily Field Report 
Supplemental Sheet.  The procedures outlined in this document will result in a single- or 
double-blind full-volume liquid or solid PE sample.  If a site-specific or air media PE 
sample is required, project-specific modifications to this procedure will be required. 



2. Related Standard Operating Procedures 



 10005 – QA/QC Measures for Field Sampling Activities 
 10038 – Documentation and Integrity of Field Sampling Activities 
 10067 – Handling, Packaging, and Shipping of Analytical Samples 
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3. Definitions 



 PE sample:  A sample, the composition of which is known to the auditor and 
unknown to the laboratory or analyst.  PE samples are provided to assess the 
capability of the laboratory or analyst to produce analytical results within acceptable 
criteria.  PE samples can fall into three categories: (1) prequalification (conducted 
prior to a laboratory beginning project work) to establish initial proficiency; 
(2) periodic (e.g., quarterly, monthly, or episodic), to establish ongoing laboratory 
proficiency; and (3) batch-specific, which is conducted simultaneously with analysis 
of a sample batch.  PE samples may also be referred to as PT samples.  



 Blind Sample: A sample submitted for analysis with a composition and/or identity 
known to the auditor but unknown to the laboratory or analyst.  Samples may be 
either single-blind (the analytes and concentrations in the sample are unknown) or 
double-blind (the analytes, concentrations, and identity of the sample are unknown).  
Prequalification samples are typically single-blind. 



 Ampulated PE sample: A sample that is received from the PE vendor that requires 
dilution before it can be processed by the laboratory as an analytical sample.  These 
types of PE samples can only be single blind. 



 Full Volume PE sample: A PE sample that is received by the laboratory ready to be 
treated as an analytical sample.  It does not require dilution and therefore can be 
single or double blind. 



 Site-Specific PE sample: A PE sample created using a well-characterized 
contaminated matrix and treated as an analytical sample by the laboratory to test its 
capabilities.  



 Cooler temperature indicator: A device that monitors the temperature inside the 
sample cooler.  Temperature blanks will indicate the temperature of the samples when 
the cooler is opened.  Other devices, such as a recording thermometer or temperature 
strip, will notify the recipient when the samples have exceeded the maximum 
temperature. 



 Temperature-controlled container: A temperature-controlled container may be a 
refrigerator or iced cooler.  The container must be kept at a temperature of 4°C ± 2°. 



4. Equipment 
 



 Laboratory glassware 
 Cooler with identifiable cooler ID 
 Chain-of-custody form 
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 Thermometer 
 Dedicated sample labels 



5. Procedure 



5.1. Define Evaluation Requirements 



5.1.1. Define sampling objectives with Project Manager.  If the PE sample is 
periodic or batch-specific, coordinate the receipt of PE samples with 
actual environmental media sampling.  In most instances, PE samples will 
be submitted concurrently with environmental media samples.  In other 
cases (e.g., prequalification), the PE samples may be submitted to selected 
laboratories individually to assess laboratory performance. 



5.1.2. PE sample selection should be based on project DQOs. PE samples are 
typically submitted for the entire suite of analytes.  The concentration 
ranges for the different analytical groups should be selected based on the 
expected concentration ranges at the site.  A list of recommended 
unknown constituents has been prepared to facilitate the selection of the 
PE sample parameters.  The selection options are presented in the “Lab 
Performance Sample Matrix” which is also attached.   



5.1.3. The decision to use laboratory-supplied bottleware or PE vendor supplied 
bottleware is project-specific and may depend on whether the PE vendor 
can provide identical bottleware to the laboratory.  Note: If the PE vendor 
cannot provide bottleware identical to that provided by the analytical 
laboratory, use of bottleware supplied by the PE vendor instead of the 
analytical laboratory may result in the PE sample being classified as 
“single blind.” 



5.2. Contact Accredited Laboratory (PE Vendor) 



5.2.1. Place order for PE samples selected with PE vendor several days in 
advance.  In most cases, the vendor selected will be Environmental 
Resource Associates (ERA) of Arvada, CO.   



5.2.2. E-mail or fax a copy of a purchase order, and an explanatory cover letter 
or order form to the PE vendor.  Examples of these documents are 
included in Attachment 1.  The cover letter or order form should detail the 
date the PE samples are needed and request that the PE samples be 
shipped the same day they are prepared.  Also, if laboratory-supplied 
bottleware will be provided to the PE vendor, the cover letter or order 
form should detail when the bottleware will be sent to the PE vendor.   
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5.2.3. A temperature blank must accompany the bottleware and PE samples.  
The trip blank and the temperature blank are of paramount concern if you 
are also sending sample jars for volatile organic compound (VOC) 
analysis (e.g., 40 ml VOA vials) to the PE manufacturer.  Refer to SOP ID 
10005, Quality Assurance/Quality Control Measures for Field Sampling 
Activities. 



5.2.4. The date that PE samples will arrive for processing should be correlated 
with any sampling activities that are to be conducted so the PE samples 
can be submitted concurrently with environmental media samples.   



5.2.5. Arrangements should be made so that the PE samples are received on the 
same day that field activities are conducted.  The laboratory should be 
notified that analyses should be performed on a shorter holding time.  This 
is important since the PE samples are being prepared a day earlier and the 
holding time expiration is one day ahead of the field samples.   



5.2.6. Avoid requesting receipt of PE samples on Monday, as this will shorten 
the VOC holding time by 3 days. 



5.2.7. Adhere to vendor-specific requirements regarding PE sample bottleware.  
Vendors may have bottleware similar in size and color to the analytical 
laboratory analyzing the samples or may require empty laboratory 
bottleware in which to place the PE sample.  



5.2.8. Submit a paperwork request to the LEA project chemist for applicable 
field paperwork and sample labels for field sampling activities, or just for 
PE samples (if no concurrent sampling is to be conducted). 



5.3. Sending Sample Jars to PE Vendor (if applicable) 



5.3.1. Place a bottle order with the analytical laboratory, requesting the 
appropriate bottles for the environmental analyses selected, based on the 
environmental media and the intended analytes of the sampling program 
that is to be undertaken. 



5.3.2. Once the empty bottles are received from the analytical laboratory select 
the appropriate glassware for the PE sample constituents. 



5.3.3. Pack empty bottles in bubble wrap, including a trip blank (if samples will 
be submitted for analysis of VOCs) and a temperature blank.   



5.3.4. Fill out a-chain-of-custody form for the bottles you are sending to the PE 
vendor.  Send the original chain of custody with the cooler and keep a 
copy of the chain of custody for your records. 
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5.4. Receiving PE sample from the PE Vendor 



5.4.1. Upon receipt of the cooler, check the custody seals. 



If the custody seals are damaged, contact the project manager and the 
project chemist to evaluate whether a replacement PE sample is needed. 



5.4.2. Open the cooler and measure1 the temperature of the temperature 
indicator.  Record the temperature on the form provided by the vendor and 
sign the form.  This needs to be done as soon as the cooler is received.  As 
applicable, return the cooler to the PE vendor.  



If the temperature blank exceeds 6°C, contact the project manager and the 
project chemist.  The PE sample may not be valid, particularly if a VOC 
PE sample is included.  If this is the case, contact the PE vendor to request 
a replacement.  To prevent this from happening to the extent possible, the 
cooler should be opened, and the temperature should be recorded as soon 
as possible after receipt by LEA. 



5.4.3. Place the PE samples in a temperature-controlled container.  The container 
must be kept at a temperature of 4°C ± 2°.  Original trip blanks (if 
included) must be kept with the PE samples. 



5.4.4. The chain-of-custody form for the samples will be kept with the samples 
while they are stored in the temperature-controlled container.  Maintain 
that chain-of-custody form from the point that the PE samples enter LEA’s 
custody until the samples are released to the chain-of-custody form that 
will accompany the samples to the laboratory.   



5.4.5. Do not remove the sample labels/tags yet that are attached by the PE 
vendor.  These tags are the only indication of what constituents have been 
spiked into the bottles.  This is particularly critical for SVOCs and PCBs 
since the bottles are generally identical and unpreserved. 



5.5. Shipping PE Samples to the Analytical Laboratory  



5.5.1. Remove the PE sample from the temperature-controlled container with 
any accompanying QA/QC samples (e.g., trip blank).  Release the samples 
from the PE chain-of-custody form to the chain-of-custody for the field 
samples and file this paperwork appropriately. 



5.5.2. If a PE sample will be submitted to the analytical laboratory with field 
environmental samples, add the PE sample to the original Field Sampling 



                                                 
1 If the cooler temperature indicator is a temperature blank, use a thermometer to measure temperature. 
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Record.  When a PE sample is being added to an original Field Sampling 
Record make sure to include the appropriate sample class identifier.  
Water PE sample (PEW) and soil PE sample (PES) are the two sample 
classes used in the LEA databases.  If a VOC PE sample is being 
submitted for analysis, the trip blank for the PE sample will be submitted 
for analysis along with the PE sample, in addition to any trip blanks 
included for the field samples. 



5.5.3. The procedure described in this section should be witnessed by two 
employees, who will each sign the PE sample preparation form.  Label the 
glassware with dedicated LEA sample labels, including any accompanying 
QA/QC samples.  Dedicated means that all of the sample jars, for both soil 
and water, should have separate sample numbers for each type of analysis. 
 This is to ensure that there will be no sample selection errors by the 
analytical laboratory.  (Note: Water PCB samples are usually collected in 
the same type of bottle as SVOC samples.  Soil samples for most analyses 
are collected in similar jars.)  Only remove the PE manufacturer’s 
labels after the LEA sample labels are affixed and checked. 



5.5.4. Write the LEA sample number on the vendor label and then remove the 
tag.  Tape all original vendor tags onto the “Field Sampling Record – 
Performance Sample” to be filed in the project notebook.  This will serve 
as a cross-reference for LEA sample number, constituent(s) and vendor lot 
number for future reference.  A copy of the form is provided in 
Attachment 2. 



5.5.5. Carefully transcribe the LEA sample number from the label that has been 
affixed to the jar onto the field paperwork as each vendor label is 
removed.  Write the constituent (e.g., VOCs, SVOCs) next to the sample 
number on the field paperwork.  Also, write the vendor’s name and PE lot 
number on the field paperwork. 
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5.5.6. Include the PE samples on the chain-of-custody paperwork.  This chain-
of-custody form is different than the one used to ship and receive the 
glassware from the PE vendor.  Include a sample matrix code 
appropriate to the types of field and PE sample, as indicated in the table 
below: 



 
Sample 
Matrix Liquid PE Samples Solid PE Samples 



Liquid 
Field 
Samples 



Use the same matrix code as the field 
samples (e.g., WG [groundwater] or 
WS [surface water]). 



N/A 



Solid 
Field 
Samples 



Use the matrix code for liquid 
samples that may be collected at the 
same time as the solid samples (e.g., 
WG [groundwater] with soil [SO] 
samples or WS [surface water] with 
sediment [SE] samples). 



Use the same matrix code as 
the field samples (e.g., SO 
[soil] or SE [sediment]). 



5.5.7. Have another LEA employee check the cooler chain-of-custody form for 
accuracy and have that person initial the chain-of-custody form. 



5.5.8. File copies of all applicable field sampling paperwork including the page 
with the original vendor's tags taped to it. 



5.6. Result Interpretation 



5.6.1. Once the PE sample results reported by the laboratory are entered into the 
project-specific database, it should be verified for accuracy against the 
hard copy laboratory reports.  Similarly, once the vendor-specified 
acceptance limits and “true” values are entered in the database, they 
should be verified against the hard copies for accuracy.  



5.6.2. Once the data in the project-specific database have been verified for 
accuracy, compare the laboratory PE sample results to the vendor-
specified acceptance limits.  Submit any “FAIL” or “FALSE 
NEGATIVE/POSITIVE” information to the analytical laboratory so they 
can check for possible errors and report any corrective actions taken.  
Please note that in some instances, the client may limit the amount of 
information reported to the laboratory to only the “FAIL” and FALSE 
NEGATIVE/POSITIVE” designation.  The information reported back to 
the laboratory is project specific. 
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



 for 



 Documentation  



 of 



 Field Sampling Activities 



 



 



1. Purpose and Scope 



This document describes procedures to be followed for proper documentation of all 



activities associated with sampling of environmental media, including field measurements 



and sampling, quality assurance/quality control (QA/QC) sample documentation, and 



chain-of-custody protocols.  The use of specific documentation procedures depends on 



the goals of a particular project and should be dictated by the project-specific documents 



(e.g. work plan, FSP, QAPP).  This Standard Operating Procedure (SOP) is to be used in 



conjunction with other Loureiro Engineering Associates, Inc. (LEA) SOPs and guidance 



for the performance of the associated field sampling activities.   



2. Related Standard Operating Procedures 



 



 10030 – Processing Performance Evaluation Samples 



 This SOP relates to all sampling, descriptive, and operational SOPs. 



In addition to the above-noted SOPs, project and client-specific requirements may be 



applicable to individual projects and should be discussed with the Project Manager and 



incorporated into the project specific documents for adherence during the execution of the 



project. 



3. Definitions 



None. 



4. Equipment 



The following equipment and supplies shall be used during documentation of field 



sampling activities, as required: 



 Pens 



 Clipboard 



 Field paperwork 



 Indelible marker 
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 Camera 



5. Procedures 



5.1. Field procedures for which documentation covered under this SOP is required 



include sampling of soil, groundwater, air, surface water, sediment, and any other 



media from which samples are collected, as well as associated activities. 



Documentation to be provided will include: 



 



 Summary of daily field activities. (i.e., but not limited to: date, onsite/offsite 



time, client/office interactions, site visitors, changes in scope, out of the 



ordinary situations, changes in health and safety situations) 



 Sample descriptions (Location ID, Sample ID, Depths, PID, and other 



observations) 



 Photographic log 



 Coordinates and elevation of sample locations.  Include the datum and 



accuracy of the method 



 Deviations from project scope and SOPs 



 Equipment used 



 Instrument calibration form 



 Waste disposal form 



 Decontamination procedures 



5.2. All relevant information shall be included on the appropriate field report forms.  



However, the chain-of-custody record will include only that information necessary 



for proper sample identification and analysis.  



5.3. Field Activities Documentation 



5.3.1. The purpose of field paperwork is to adequately document all field 



activities.   It is important to document field conditions that may have an 



impact on the field activities, such as weather conditions, physical 



constraints, nearby construction or dewatering activities (to the extent 



known).   



5.3.2. All field paperwork must be filled out accurately and be completed in the 



field before the end of the workday.  The only exception is the preparation 



of performance evaluation (PE) samples at the office, which should be 



completed in the office after the PE samples have been properly labeled in 



accordance with SOP 10030 Processing Performance Evaluation Samples. 



Information on equipment and expendable item usage shall be completed 



during the day, but checked for omissions at the end of the day.  
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5.3.3. At the conclusion of each sampling day, the field personnel shall conduct a 



quality control review before leaving the field, using the Quality 



Assurance Checklist section of the Daily Field Report. 



5.4. Chain-of-Custody Form 



Although the chain-of-custody forms vary between laboratories and the analyses 



requested vary on a project-specific basis, the following information should be 



provided on the chain-of-custody forms: 



5.4.1. Specify the LEA seven-digit sample number, date and time of collection, 



sample matrix, the type of analyses requested, and the preservatives used.  



For aqueous samples, the information provided should clearly indicate 



which preservative is used for which analyses.  The analytical method 



requested should be specified. 



5.4.2. The cooler containing the samples should be labeled with the appropriate 



identification information as specified in the project specific documents.  



5.4.3. Specify whether an electronic data deliverable (EDD) or data validation 



package is required. 



5.4.4. Specify the laboratory quote number or any additional project-specific 



numbers. 



5.4.5. Unless otherwise specified in the site-specific project documents, use the 



suffix “uf” after the seven-digit LEA sample number to denote unfiltered 



metal samples. 



5.5. Photograph Log 



Photographs will be taken of the following: 



 The area the samples will be collected from (before and after sampling) 



 Sampling process (periodically) 



 Each of the soil and sediment samples 



 Site conditions (daily) 



 Location of the dust and VOC monitors 



 Waste disposal area (periodically) 



 Decontamination area and during the decontamination process (periodically) 



Photographs will be logged in the field notes. The direction of the photograph and 



coordinates will be recorded in the photo log or recorded on the photograph using 



Solocator or similar software. Photographs of samples will include a scale and 
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sample identification. Photography is restricted at some job sites and the use of 



photography should be discussed with Project Manager. 



5.6. Post Field Activities  



 Ensure that the paperwork is complete and that the pages are numbered 



sequentially, and dates are accurate.   



 Verify that all waste container information has been recorded. 



 Appropriate entries should be made for all visitors to the site related to the 



field activities performed. 



 Document in the photograph log the location of each the photograph or what 



the photograph is of. Photographs and log will be submitted to the data 



manager. 



 Upon completion of the daily field activities and after review of the completed 



paperwork, a copy of the field paperwork shall be submitted to the database 



manager.  The originals shall be retained for filing in the project notebook. 



 All required information from the field is entered into the database by the 



database manager or a designee.  A data review checklist is printed out upon 



completion.   Included with the data review checklist may be a comment sheet 



indicating inconsistencies in the data entered that were readily apparent based 



on electronic comparison of the data or noted by personnel entering the data. 



6. References 



ATSM. ASTM 4840-99 Standard Guide for Sampling Chain of Custody Procedures. 



Reapproved in 2010. 
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Bailer, 2 Part Product Bomb Sampler 197 042 
Bailer, Disposable (specify size) Meter, Conductivity  090 022 
Bailer, PVC, 1" Meter, pH/Temp 187 021 
Bailer, PVC, 1-1/2" Miscellaneous Small Tools & Equipment 026 152 
Bailer, PVC, 2" Pump, Peristaltic (spec. Master or Isco)018 040 
Bailer, Stainless, 2" Pump, Watera 027 038 
Bailer, Teflon Turbidimeter 059 023 
Decontamination Supplies Water Sampling Kit 081 152 
Filter, In Line 024 
Filter, Zap Cap 024 
Foot Valve and/or Surge Bloc 194 
Miscellaneous Health & Safety Items 060 
Tubing, 1/2", NOS 007 
Tubing, 3/8", NOS 008 
Water, Distilled 025 



DAILY FIELD REPORT



LEA Comm. No.
Project
Location
Client



    
Page _____ of _____
Date ___/___/_____



Field Personnel Signature



Arrived at Site Departed from Site Vehicle
Odometer (Start) ReturnSite Activities



Soil Sampling



Groundwater Sampling



Surface Water Sampling



Vapor/Air Sampling



Concrete Sampling



Other Sampling



Other Sampling



Well Development



Geoprobe Work



Concrete Coring



Construction



Waste Management



Inspection



Site Walk Over



Surveying



Other (Describe)



None Weather



Equipment Breakdown Missing Equipment



Late Other (Describe)



Non-productive Time



Current Project Information



Last Sample Number Used



Last Location ID Used



Current Location (if not complete)



Sampling for



Laboratories used



Paperwork & Equipment left at/in



Site Contact



Contractors on Site



Time and place to meet contractors



Quality Assurance Checks



Yes N/A No



Sample labels complete



Sample/cooler seals OK



All samples obtained



Chains of custody



All forms/logs complete



Site condition OK



Site H&S Plan on site



Instruments calibrated



Checked By



Residuals Disposition



Item Approx. Amount Container ID



Soil/Solid



Groundwater



Decon Fluid



PPE



Other



Expendable Items Used Equipment Used



Qty QtyItem LEA Number Item LEA Number



Weather Conditions



Temperature Precipitation Wind
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



 For 



 Low-Flow (Low-Stress)  



Liquid Sample Collection and Field Analysis 



  



 



 



1. Purpose and Scope 



This standard operating procedure (SOP) describes the procedures to be followed for 



measurement of static water-level elevations, detection of immiscible layers, well evacuation, 



sample withdrawal, and field analyses utilizing low-flow sampling techniques. 



2. Related Standard Operating Procedures 



 



 10004 – Liquid Sample Collection and Field Analysis 



 10005 – QA/QA Measures for Field Sampling Activities 



 10038 – Documentation and Integrity of Field Sampling Activities 



 10059 – Management of Investigation Derived Waste 



 10065 – Decontamination of Field Sampling Equipment 



 



In addition to the above-noted SOPs, project and client-specific requirements may be applicable 



to individual projects and should be discussed with the Project Manager and incorporated into the 



project specific work plan (Work Plan) for adherence during the execution of the project. 



3. Definitions 



 Immiscible layers:  The term is used to denote separate-phase liquids that may be present 



in the aquifer as a result of a release.  These liquids may have a density lighter than water 



(light non-aqueous phase liquids [LNAPL], which float) or heavier than water (dense 



non-aqueous phase liquids [DNAPL], which sink). 



4. Equipment  



The following equipment and supplies shall be used during the collection and field analysis of 



low-flow liquid samples, as required: 



 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Electronic water-level indicator (accurate to 0.01 foot) 
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 Photoionization Detector (PID) and calibration kit 



 Interface probe/clear view bailer (to check for non-aqueous phase liquids, as appropriate) 



 Water quality meter capable of monitoring (at a minimum) pH, temperature, specific-



conductance, oxidation reduction potential (Eh), and dissolved oxygen (DO) and 



calibration fluids 



 Flow-through cell 



 Turbidimeter 



 Polyethylene plastic sheeting and secondary containment units (plastic tubs) 



 Adjustable rate centrifugal pump, peristaltic pump, bladder pump (constructed of stainless 



steel or Teflon
®
), adjustable rate submersible pump, or adjustable rate centrifugal pump.  



The preferable style of pump to be used is project specific and will be determined in the 



site-specific Work Plan 



 Bladder pump control units for Nitrogen and Carbon Dioxide Tanks, and electronic and 



gas operated air compressors (if needed) 



 Appropriate tubing for the pump used based on project specific sampling requirements, or 



polyethylene tubing, silicone tubing for the peristaltic pump.  Note: Teflon® or Teflon®-



lined tubing is not to be used when sampling for polyfluorinated alkyl substances (PFAS) 



compounds 



 Hand tools for opening well 



 Graduated measuring cup 



 Decontamination fluids 



 Watch 



5. Procedure 



5.1. Site Preparation 



Review and follow the health and safety procedures or requirements specified in 



the site-specific HASP. All necessary personal protective equipment (PPE) shall 



be donned as specified in the site-specific HASP. 



5.2. Equipment Decontamination 



5.2.1. All reusable equipment will be decontaminated prior to starting and in 



between groundwater low flow sampling in accordance with SOP 



10065 Decontamination of Field Sampling Equipment or as otherwise 



specified in the site-specific Work Plan or Field Sampling Plan (FSP). 



5.2.2. Materials such as the bailer cord should not be decontaminated and 



should just be disposed of after each test.  Note: Bailers should be used 



only to check for LNAPL before sample collection using low-



flow/low stress procedures.  A bailer may be used to check for DNAPL 
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only after all sample collection equipment has been removed from the 



well. 



5.3. Approaching the Monitoring Well 



5.3.1. Make sure the well is properly labeled if there can be any question 



about the well I.D. based on location (i.e., more than one well in close 



proximity to each other).  If the well cannot be clearly identified, either 



based on location or by a specific label of some kind on the well itself, 



clearly indicate that fact on the field sampling record, water-level 



measurement form, and/or field paperwork.  Well IDs may be located 



on the concrete collar of the monitoring well, on the protective casing 



of the monitoring well, or on the locking cap of the well.  Should an ID 



not be easily visible, a measurement of depth-to-bottom of the well can 



be made in an attempt to clarify the well ID, in a manner not to 



mobilize any settled particulate in the bottom of the well. If the well 



historically contains a significant amount of settle particulate matter, 



the depth-to-bottom measurement should be taken after the well is 



sampled, as indicated in Section 5.4.4. 



5.3.2. Each well shall have a surveyed reference point located at the top of 



the well casing with the locking cap removed.  The reference point 



shall be easily recognizable, since the personnel conducting the 



sampling may differ from one sampling event to the next. 



5.3.3. Remove the protective cover and locking cap from the well using hand 



tools. 



5.3.4. Immediately upon opening the well, the air in the well head will be 



screened for VOCs using a PID.  The instrument shall be zeroed with 



ambient air prior to the measurement, and the highest reading observed 



shall be recorded for each well.  Measurements should be taken until 



stabilization of the readings has occurred.  



5.4. Measurement of Static Water Level 



5.4.1. The static water-level depths in each well shall be measured prior to 



each sampling event.  This is performed initially to characterize the 



site, and in subsequent sampling rounds to determine whether 



horizontal or vertical flow gradients have changed.  A change in 



hydrologic conditions may necessitate modification of the groundwater 



monitoring program. 
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5.4.2. The following parameters shall be measured with an accuracy of 0.01 



foot: 



 Depth to standing water. 



 Depth to bottom of well (after all liquid samples have been 



collected from the well if the depth to bottom cannot be collected 



during the initial round of waterlevels). 



5.4.3. A water-level indicator with a fiberglass tape will be used for 



measurement.  As a result of possible pressure differences between the 



well atmosphere and the ambient atmosphere, the water level will be 



allowed fifteen minutes to equilibrate upon removal of the well cap.  If 



excess pressure is encountered, the water level will be allowed greater 



than fifteen minutes to equilibrate upon removal of the well cap.  The 



results shall be recorded on the appropriate field form(s). 



5.4.4. Total depth measurements will be compared to original depths to 



determine the degree of siltation that may have occurred.  This 



information shall be noted on the field forms.  Should significant 



siltation occur in any well, the well shall be redeveloped by an 



approved method. 



5.4.5. The portion of the tape immersed in the well shall be decontaminated 



during retrieval using an alconox wash, a distilled water rinse followed 



by drying with a clean wipe, prior to use in another well.  This 



decontamination procedure shall be amended, as needed, to 



accommodate the specific type of contamination anticipated. 



5.4.6. The static water level should be monitored and recorded throughout 



the purging and sampling of each well.    



5.5. Detection of Immiscible Layers 



5.5.1. If LNAPL is detected in a well, collection of a groundwater sample 



from that well is not recommended unless otherwise specified in the 



site-specific Work Plan.  However, if a groundwater sample must be 



collected from that well, low-flow sampling is the recommended 



technique, although care must be taken to minimize mobilization of 



the LNAPL into the zone from which the sample will be collected.  



This is best accomplished by ensuring that the tubing or pump intake is 



placed well below the interface between the separate phase liquid and 



the water in the well. 
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5.6. Field Analysis   



5.6.1. Parameters that are physically or chemically unstable shall be 



measured using probes that are inside a flow-through cell.  Such 



parameters as pH, temperature, specific conductance, DO, Eh, and 



turbidity will be measured in the field at the temperature of the well 



sample. 



5.6.2. Parameters such as pH, temperature, specific conductance, DO, and Eh 



shall be measured using a transparent flow-through-cell.  The meter 



shall be calibrated immediately prior to use, if conditions change, and 



at the end of the day using supplied solutions in accordance with the 



instructions provided by the manufacturer.  Calibration information 



will be recorded in the field before and after each calibration. 



5.6.3. Turbidity will be measured with a separate turbidimeter, although 



some flow-through cells include a turbidimeter.  It is useful to have a 



separate turbidimeter on hand to check the validity of the turbidity 



values obtained using the flow-through cell if there is difficulty 



reaching low turbidity values or if the turbidity readings recorded do 



not seem to be consistent with visual observation of the water samples. 



All samples, including turbidity samples and samples to be submitted 



for analysis, must be collected before the groundwater passes through 



the flow-through cell to prevent cross-contamination by potentially 



stagnant fluid within the flow-through cell.  This can be accomplished 



by using a bypass assembly or disconnecting the tubing from the flow-



cell inlet prior to sampling. 



5.7. Well Evacuation 



5.7.1. Generally, a centrifugal, peristaltic pump, bladder, submersible, or air-



lift pump equipped with appropriate tubing of inert materials (such as 



polyethylene), shall be used to evacuate the monitoring wells.   



5.7.2. A new piece of polyethylene plastic sheeting shall be placed on the 



ground adjacent to the well.  Sampling and purging equipment such as 



the pump, tubing, containers, etc., shall be placed on the polyethylene 



sheet and/or a plastic secondary containment unit, never on the ground. 



5.7.3. The pumps and tubing shall be prepared for insertion into the well 



while wearing disposable gloves.  Make sure that any tubing or pump 



apparatus is of sufficient length to reach the appropriate depth for 



pumping.  The water receiving tubing line should be kept out of direct 











SOP ID: 10039 



Date Initiated: 06/11/01 



Rev. No. 006: 07/19/18 



Page 6 of 11 



 
 



 



 



 
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10039 Low-flow SOP\10039.doc    



sunlight, as to avoid heating of the purged groundwater to cause a 



potential loss of VOCs. 



5.7.4. Lower the pump and/or tubing gently into the water column to the 



midpoint of the saturated portion of the screened interval, unless 



otherwise specified.  A site-specific sampling plan may specify a 



specific sampling depth, or provide specific criteria for the selection of 



intake depth for each well, but as a default, the tubing/intake should be 



placed at the midpoint of the saturated portion of the screen.  Record 



the actual depth at which the tubing/intake is placed.  If the 



saturated portion of the screen is less than 3 feet, the tubing or pump 



intake should be placed no closer than 1 foot from the bottom of the 



well.  If the column of water in the well is less than 6 inches, serious 



consideration must be given to sampling the well, since it is not clear 



that the water in the well will be representative of water in the aquifer. 



 If samples are collected from a well under these conditions, the 



limited volume of water should be specifically noted in the field 



paperwork.  



5.7.5. Start the pump at the lowest speed setting and slowly increase the 



speed until discharge occurs. The initial pumping rate shall be 



approximately 0.1 liters per minute, however, the pumping rate shall 



not exceed 0.25 liters per minute.  Measure the water level to ensure 



that drawdown in excess of 0.3 feet does not occur in the well.  Adjust 



the pumping rate as necessary until little or no drawdown occurs.  At 



least one actual measurement of the pumping rate should be conducted 



once drawdown stabilizes.  That measurement should be made using a 



suitable measurement device for the volume anticipated over a 



measurement period of at least 20 to 30 seconds.  Record the actual 



pumping rate on the field sampling record. 



5.7.6. If the drawdown exceeds 0.3 feet, reduce pumping rate if possible.  If 



drawdown still does not stabilize at a depth above the pump intake, 



shut the pump down and allow the well to recharge.  It should be noted 



that a stable drawdown of approximately 0.3 feet is desirable but not 



mandatory.  Stabilization of the drawdown at a depth greater than 0.3 



feet is acceptable, as long as the depth at which stabilization occurs is 



above the pump intake.  However, it is important that the stabilization 



depth is clearly recorded and maintained. 



5.7.7. Monitor and record the water level and pumping rate at a minimum of 



every three to five minutes during purging.  Calculate the volume of 
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the discharge tubing, bladder pump (if used), and the flow-through 



cell.  Monitor and record indicator field parameters (turbidity, pH, Eh, 



DO, temperature and specific conductance) in the well from the first 



water extracted during the purging process and at least every three to 



five minutes, or sufficient time to purge at least one flow cell volume 



thereafter.  During monitoring, place the flow-through cell in a 



position to prevent the possibility of gas bubble entrapment.  It may be 



beneficial to place it at a 45 degree angle while monitoring 



groundwater parameters.  When recording field measurements, follow 



the SOP 10038 Documentation and Integrigty of Field Sampling 



Activities.   



5.7.8. Stabilization of field parameters is considered to be achieved when 



three consecutive readings are within the following limits and no 



increasing or decreasing trend in the data can be observed: 



 



 Turbidity (10% for values less than 5 and greater than 1 NTU). It 



should be noted that achievements of turbidity levels less than 5 



NTUs are not mandatory but efforts should be made to collect a 



groundwater samples with the lowest turbidity achievable 



 DO (10% for values greater than 0.5 milligrams per liter (mg/L); if 



three dissolved oxygen values are less than 0.5 mg/L, consider the 



values as stabilized) 



 Specific Conductance and Temperature (3%) 



 pH (+/- 0.1 unit) 



 ORP/Eh (+/- 10 millivolts) 



5.7.9. If after 2 hours of purging the field parameters have not stabilized, 



purging may be discontinued to allow sample collection.  Similarly, if 



it is not possible to obtain stabilization as described above as a result 



of slow recovery of the well, the well shall be evacuated and allowed 



to recover, at which point the samples should be collected 



immediately.  The appropriate sampling forms shall include a notation 



that sample collection occurred without stabilization.  Samples 



obtained from slow-yielding wells shall be collected as soon as a 



sufficient volume is available for a sample for each parameter.   



5.7.10. Do not re-use purging equipment.  Pumps shall be decontaminated 



between monitoring wells, in accordance with SOP 10065 



Decontamination of Field Sampling Equipment or as otherwise 



specified in the site-specific Work Plan or Field Sampling Plan (FSP). 
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5.7.11. Any water purged from the monitoring wells shall be stored in 



appropriate waste containers. 



5.8. Sample Withdrawal 



5.8.1. In order to ensure that the groundwater sample is representative of the 



formation, it is important to minimize physical alteration (i.e. agitation 



during purging and/or sample collection) or chemical contamination of 



the sample during the withdrawal process. 



5.8.2. Use an appropriate pump to purge each well; the same pump used for 



purging shall be used for sample withdrawal. 



5.8.3. The samples shall be collected at a location before entering the flow-



through cell.  To minimize the effects of water column agitation on 



sample quality, samples shall be collected from the pump tubing in the 



following order into pre-labeled sample containers: 



 



 VOCs 



 Total petroleum hydrocarbons 



 Extractable organics (semivolatiles) 



 PCBs 



 Metals 



 Phenols 



 Cyanide 



 Chloride and sulfate 



 Nitrate and ammonia 



 Turbidity 



 Radionuclides 



 Purgeable organic carbon (POCs) 



 Purgeable organic halogens (POX) 



 Total organic halogens (TOX) 



 Total organic carbon (TOC) 



5.8.4. Samples shall be obtained from the monitoring wells as soon as 



possible after purging.  This may require waiting an extended period 



for low-yielding wells.   



5.8.5. Samples collected for VOC analysis shall be free of any air bubbles 



and inverted upon filling.  Bacterial samples shall be collected using 



dedicated gloves; taking care not to allow anything to touch the inside 



of the sampling container. 
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5.8.6. Should samples collected for metals analysis need to be filtered, they 



must be done so in the field.  Filter metals samples shall be passed 



through an appropriately sized filter prior to placement in the sample 



bottle.  Pre-rinse the filter with approximately 25 to 50 milliliters of 



groundwater prior to collecting the samples for filtered metals 



analyses.  Filter sizes will generally be either 10 microns for metals 



that could be present as colloids, or adsorbed onto colloids that could 



be mobile in the aquifer, or 0.45 microns for dissolved metals.  The 



appropriate filter size for the individual project must be provided in 



site-specific Work Instructions. 



5.8.7. After samples have been collected, secure the monitoring well. 



5.9. “What If” Scenarios 



5.9.1. Certain field conditions may be encountered that influence the choice 



of equipment to be used or altogether limit the feasibility of low-flow 



sampling techniques.  The following is a brief description of select 



scenarios to provide field personnel with a guideline if similar 



circumstances are encountered. 



5.9.2. Turbidity 



If samples are being collected for analysis for total (unfiltered) metals 



and the turbidity has not stabilized below 10 NTU, a sample for 



additional analysis for metals should also be collected after being 



filtered in the field through an in-line 10-micron filter, if specified in 



the work instructions.  Discard the first 500 milliliters of filtered 



groundwater sample to ensure the filter media has equilibrated to the 



sample.  



5.9.3. Peristaltic Pump 



5.9.3.1. Difficulty may be encountered while advancing the flexible 



polyethylene peristaltic pump tubing to the desired depth 



within a deep well or older well.  Excessive friction may result 



from the tubing contacting the sidewall of the well casing or 



accumulations of material on the well casing (i.e., mineral and 



bacterial deposits).  In these scenarios, the tubing may coil 



within the well during advancement and prevent the desired 



depth from being attained.  Efforts to weight the tubing using 



inert materials should be attempted before using alternate 



pumping techniques. 
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5.9.3.2. If well conditions discussed in Section 5.9.3.1 are expected, a 



bladder pump or other submersible pump should be used 



instead of a peristaltic pump.  A bladder pump provides 



sufficient mass on the tubing to allow for advancement in deep 



or older wells. 



5.9.3.3. A peristaltic pump cannot be used to sample wells in which the 



depth to water is greater than approximately 25 to 30 feet. 



5.9.4. Sampling Depth 



If conditions exist that prevent the appropriate pump or tubing from 



being advanced to the midpoint of the saturated portion of the screened 



interval, low-flow sampling techniques shall not be used.  Instead, 



sampling shall be conducted using conventional purging and sampling 



techniques, as described in SOP 10004 Liquid Sample Collection and 



Field Analysis.  Justification for not using low-flow sampling 



techniques must be provided in the field paperwork. 



5.10. Waste Management 



Investigation derived wastes (IDW), including purge water, decontamination 



liquids, and disposable materials (PPE, plastic sheeting, etc.), will be placed in 



clearly labeled, appropriate containers in accordance with SOP 10059 



Management of Investigation Derived Waste, or managed as otherwise specified 



in the site-specific Work Plan or FSP. 



5.11. Documentation 



 



Documentation of field activities will be completed in accordance with SOP 



10038 Documentation and Integrity of Field Sampling Activities. In addition, field 



measurements will be recorded on the Low Flow Well Sample Record (attached). 



Any deviations from SOPs will be documented. 



6. References 



EPA. Region I. Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of 



Groundwater Samples from Monitoring Wells, September 19, 2017, Revision 4. 



EPA. Groundwater Sampling Guidelines for Superfund and RCRA Project Managers – 



Groundwater Forum Issue Paper, Office of Solid Waste and Emergency Response, (EPA 542-S-



02-001), May 2002. 
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Cond. 
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aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on 
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the Chain of Custody!



Field Decontamination? Yes / No If Yes, with what?
Waste Container ID



Additional Comments



Pump 
Setting



Purge Rate 
(mL/min)



Cum. Liters 
Purged (L)



Depth to 
Water



DO 
(mg/L)



FIELD SAMPLING RECORD



LOW FLOW WELL SAMPLE



Page _____ of _____
Date ___/___/_____



Sample Time ___:___      



Signature                               
                               



                               
                               



Field Personnel



LEA Comm. No. 0000100.001
Project                                         
Location LEA, Plainville, CT
Client                     











FIELD SAMPLING RECORD



LOW FLOW WELL SAMPLE



Page _____ of _____
Date ___/___/_____



Sample Time ___:___      



Signature                               
                               



                               
                               



Field Personnel



LEA Co



 



mm. No. 0000100.001
Project                                         
Location LEA, Plainville, CT
Client                         











   



 



 
 
 
 
 
 
 
 
 



Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



for 
Monitoring Well and 



Piezometer Abandonment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SOP ID: 10041 
Date Initiated: 08/13/02 
Revision No. 001:  07/18/18 



 
 
 
 
 
 



Revised By:   /s/ Seth D. Travis   02/19/18  
Seth D. Travis    Date   
Senior Geologist 



 
    Reviewed By: /s/ Jo Ann Robertson   07/18/18  



Jo Ann Robertson    Date 
Technical Associate 
 



    Approved By: /s/ Karen Harris   07/18/18  
Karen Harris     Date 
Quality Assurance Manager  
  



 











 
 



  
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10041 Well Abandonment\10041.docx   
 
 
 
  



 



 
REVISION RECORD   



 
 
 



Rev #   Date   Additions/Deletions/Modifications  
 



Initial Issue 
 



08/13/02 
 



  001                  07/18/18 Revisions throughout. Updated to reflect new SOP format and 
incorporation of new SOPs. Revised to include piezometers.











SOP ID: 10041 
Date Initiated: 08/13/02
Rev. No. 001: 07/18/18
Page 1 of 4 
 



 



 
 



  
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10041 Well Abandonment\10041.docx   
 
 
 
  



 



 
 



Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



for 
Monitoring Well and 



Piezometer Abandonment 
 
 
 
 
1. Purpose and Scope 
 
The purpose of this standard operating procedure (SOP) is to outline the procedures that govern 
the abandonment of groundwater monitoring wells. All abandoned groundwater monitoring wells 
shall be properly plugged in order to safeguard public health and help mitigate the potential for 
surface water infiltration, circulation of water between producing zones, or any other process that 
could result in the contamination or pollution of groundwater. Throughout this SOP, reference to 
monitoring wells also includes piezometers unless specifically indicated otherwise. Well 
abandonment can also be completed in the following methods: 1) perforating the well casing 
followed by grouting in place; 2) grouting in place followed by casing pulling, and 3) over-drilling 
and grouting with or without temporary casing. This SOP includes only the procedure for the 
abandonment of monitoring wells by grouting in place. Note that the abandonment of water 
supply wells are not covered by this SOP. 
 
 
2. Related Standard Operating Procedures 
 
 10038 –  Documentation and Integrity of Field Sampling Activities 
 10059 – Management of Investigation Derived Wastes 
 10065 – Decontamination of Field Sampling Equipment 



 
In addition to the above-noted SOPs, project and client-specific requirements may be applicable to 
individual projects and should be discussed with the Project Manager and incorporated into the 
project specific work plan (Work Plan) for adherence during the execution of the project. 



 
3. Definitions 
 



 Groundwater monitoring well: A well designed and installed to obtain representative 
groundwater samples and hydrogeologic data. 



 
 Piezometer: A well designed and installed to obtain representative hydrogeologic data.  



 
 Cement-bentonite grout: A mixture of approximately 95 pounds of Type II Portland 



cement, approximately 10 pounds of powdered sodium bentonite, and approximately 10 
gallons of potable water (or a mixture of the same ratio). The bentonite must be 
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thoroughly mixed with the water before the cement is added. The cement bentonite grout 
shall have a density of approximately 14 pounds/gallon. 
 



 Tremie pipe: A vertical or near vertical pipe used to gravity feed concrete below a water 
table. 
 



 Water supply well: A well, constructed for the purpose of obtaining or providing water 
for drinking or other domestic, industrial, commercial, agricultural, or recreational use. 
Note that in the case of water supply wells, a permit is required (state-specific), and the 
abandonment must be approved by the regional director of public health (or other 
designated party [state-specific]). 



 
4. Equipment 
 
The following equipment and supplies shall be used during well abandonment activities, as 
required: 
 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 
[HASP]) 



 Chlorine solution 
 Watertight cap 
 Cement bentonite grout (Type II Portland cement, powdered sodium bentonite, water) 
 Tremie pipe 
 Grout pump with mechanical mixing ability 
 Polyethylene plastic sheeting 
 Electronic water level indicator (accurate to 0.01 foot)  
 Hand tools for accessing well 
 Traffic cones, caution tape or barrier 
 55-gallon drum and label 



 
5. Procedures 
 



5.1 Abandonment procedures shall be performed on all groundwater monitoring wells 
that are no longer being utilized to collect analytical or hydrogeological data or 
have been damaged. If a damaged or unused well is encountered during the course 
of normal field operations notify the project manager.  Upon approval, complete 
the well abandonment procedure.   



 
5.2 Site Preparation 



 
5.2.1 Review and follow the health and safety procedures or requirements 



specified in the site-specific HASP.  All personal protective equipment 
(PPE) shall be donned as specified in the site-specific HASP.  
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5.2.2 A sufficient area shall be cordoned off using traffic cones, caution tape, 
or barriers to restrict access the work area.  



 
5.3 Equipment Decontamination and Cleaning 



 
All equipment will be decontaminated prior to starting and in between well 
abandonment activities in accordance with SOP 10065 Decontamination of Field 
Sampling Equipment or as otherwise specified in the site-specific Work Plan or 
Field Sampling Plan (FSP). 



 
5.4 The procedure for the abandonment of monitoring wells is as follows: 



 
5.4.1 The well shall be plugged to prevent the entrance of surface water, 



circulation of water between or among producing zones, or any other 
process resulting in the contamination or pollution of groundwater 
resources. 



 
5.4.2. The well shall be chlorinated prior to abandonment using a chlorine 



solution with a minimum concentration of one hundred fifty parts per 
million (150 ppm) of chlorine. This is equivalent to 5.5 quarts of bleach 
at 2.25% available chlorine to five hundred (500) gallons of water or 
three hundred thirty-three (333) feet of 6-inch diameter well. The need 
for chlorination varies by state. Refer to state guidance or work plan. 



 
5.4.3. The well shall be checked from land surface to the entire depth of the 



well before it is sealed, to ensure against the presence of any obstruction 
that will interfere with sealing operations. 



 
5.4.4. The well bore may be filled and sealed with any of the following 



material: heat cement grout, sand cement grout, bentonite clay grout, 
sand clay grout, or cement bentonite grout or similar material. LEA 
typically uses a cement bentonite grout as defined in this SOP. 



 
5.4.5. The grout shall be slowly poured into the monitoring well casing and 



placed in such a way as to prevent voids in the casing or dilution of the 
grout. 



 
5.4.6. If warranted, the grout shall be pumped into the monitoring well to 



prevent voids in the grout or dilution of the grout.  Since pumping 
equipment may be used elsewhere, all equipment, including the grout 
pump and tools must be thoroughly decontaminated prior to the field 
activities and prior to leaving the Site. Decontamination procedures are 
covered under SOP 10065 Decontamination of Sampling Equipment. 
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5.4.7. Wells constructed in a consolidated rock formation may be filled with 
fine sand in the zone or zones of consolidated rock. The top of the sand 
fill shall be at least ten (10) feet below the bottom of the casing.  



 
5.4.8. Any test well or boring shall be abandoned in such a manner that it does 



not become a channel for the vertical movement of water or other 
substances to potable groundwater resources. 



 
5.4.9. Upon completion of abandonment of the well, the top of the casing or 



grout material shall be terminated at least 4 feet below the ground 
surface. 



 
 



5.5 Waste Management 
 



Investigation derived wastes (IDW), including decontamination liquids and 
disposable materials (PPE, plastic sheeting, etc.) will be placed in clearly labeled, 
appropriate containers in accordance with SOP 10059 Management of Investigation 
Derived Waste, or managed as otherwise specified in the site-specific Work Plan or 
FSP. Displaced water will be managed as specified in the site-specific Work Plan 
or FSP. 
 



6. References 
 
CPCP. Description of Organization, Rules of Practice and Regulations for the Well Drilling 
Industry §§ 25-128-1—25-128-64, Connecticut Department of Consumer Protection, March 2015.  
 
EPA. Handbook of Suggested Practices for the Design and Installation of Groundwater 
Monitoring Wells, EPA160014-891034, United States Environmental Protection Agency (EPA), 
March 1991. 
 
NYDEC. CP-43: Groundwater Monitoring Well Decommissioning Policy, New York State 
Department of Environmental Conservation (NYSDEC), November 3, 2009. 
 
RIPPDEM. Groundwater Quality Rules (Appendix 1 – Construction Standards for Monitoring 
Wells and Abandonment Procedures for Monitoring Wells, Piezometers, and Other Subsurface 
Borings), State of Rhode Island and Providence Plantations Department of Environmental 
Management, March 2010.  
 
ASTM ASTM D-5299/D-5299M-17: Standard Guide for Decommissioning of Groundwater Wells, 
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for Environmental Activities, 
ASTM International, 2017. 
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Loureiro Engineering Associates, Inc. 



 Standard Operating Procedure 



 for 



Collecting and Preserving Soil and Sediment Samples for  



Laboratory Determination of Volatile Organic Compounds 



   



 



1. Purpose and Scope 



 



Volatile organic compounds (VOCs) are lost from soil and sediment samples (hereinafter 



referred to as soil samples) due to volatilization and biodegradation during collection, storage, 



and analysis.  This leads to low-biased results.  Some commonly used sampling techniques are 



prone to relatively large losses and results that are potentially biased quite low.  Such techniques 



involve collection of disturbed soil samples and storage in soil jars without air-tight seals.  This 



standard operating procedure (SOP) describes soil sample collection and preservation techniques 



designed to minimize such losses.  The procedure below has been adapted from EPA Method 



3035A. 



2. Related Standard Operating Procedures 



 



 10005 –  Quality Assurance/Quality Control Measures for Field  Sampling Activities 



 10006 –  Soil Sampling 



 10015 –  Geologic Logging of Unconsolidated Sedimentary Deposits 



 10038 –  Documentation and Integrity of Field Sampling Activities 



 10059 –  Management of Investigation Derived Waste 



 10065 –  Decontamination of Field Sampling Equipment  



 10067 –  Handling, Packaging, and Shipping of Analytical Samples 



3. Definitions 



 EnCore
®
 Sampler: a disposable volumetric sampling device designed to assist field 



personnel in taking soil samples with minimal handling and maximum accuracy.   



 Low Concentration Soil Samples: the specific concentration may vary between 



laboratories, but generally “low” refers to a concentration below approximately 200 



micrograms per kilogram (µg/kg). 



 High Concentration Soil Samples: the specific concentration may vary between 



laboratories, but generally “high” refers to any concentration greater than 200 µg/kg. 



 Undisturbed samples: those for which the sampling device minimizes break-up of the 



structure of the soil to the extent practicable.  Undisturbed samples can be collected using 



such techniques as: 
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o Coring, such as the methods utilizing split-spoon sampling devices, MacroCores 



™, and large-bore direct-push samplers;  



o Bulk sampling, for example, undisturbed soil volumes collected using a backhoe 



bucket from sidewalls of trenches and excavations where direct access to the 



sampling location (sidewall or bottom) is not safe; and  



o Direct collection of sub-samples from the subsurface. 



 Sub-samples: those samples that are submitted to the laboratory for analysis for VOCs. 



4. Equipment 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Photoionization Detector (PID) and calibration kit 



 Electronic field balance accurate to 0.1 grams 



 Sample labels and custody seals 



 Re-sealable plastic bags 



 Utility knife 



 Stainless steel spatula or trowel 



 Decontamination fluids 



 Paper towels 



 Magnetic stir bar 



 Cooler and ice 



 Syringe (if needed)  



 Water (if needed) 



 Methanol  (if needed)  



 Sodium bisulfate solution (if needed) 



 Volatile Organic Analysis (VOA) vials (40 ml) (if needed) 



 20 gram sample container for percent solids (a different size container may also be 



suitable) (if needed) 



 EnCore
®
-type Sampler (5, 10 and 25 gram samplers) and T-handle (if needed) 



4.1. Site Preparation 



 A level table shall be placed within the exclusion zone and covered with 



polyethylene sheeting. 



 Decontaminated spatulas shall be placed on the table. Sample bottles and 



EnCore
®
-type sampler with T-handle shall be placed in a convenient location 



and in order of sample collection. 
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 PID and plastic bags shall be placed on the table for VOC field screening, if 



necessary. 



4.2. Cleaning and Decontamination 



Prior to and following collection of soils sample, ensure that all sampling 



equipment is cleaned and decontaminated in accordance with SOP 10065 



Decontamination and Integrity of Field Sampling Equipment.  



4.3. Personal Protective Equipment 



All personal protective equipment (PPE) should be donned and maintained in 



accordance with the site-specific work plan or health and safety plan during all 



sampling procedures.  



4.4. Overview of Sampling Approach   



 



The soil sample collection procedure for determination of VOCs is a two-step 



process: 



 



Step 1 – Collect an undisturbed soil sample, as defined below, from the 



subsurface, or expose the targeted area from where a sub-sample for laboratory 



analysis will be collected. 



 



Step 2 – Collect a representative sub-sample from the undisturbed sample or 



directly from the exposed subsurface.  



4.5. Collection of Undisturbed Samples 



 



When collecting samples for laboratory determination of VOCs, the device used 



to collect the undisturbed soil sample shall be removed as soon as possible from 



the subsurface; and most importantly, the sub-samples that are intended for 



VOC determination must be collected as soon as possible (ideally within five 



minutes of collection of the undisturbed sample) to reduce loss of VOCs due 



to volatilization.  Attempts must be made to further minimize loss of VOCs by 



managing the sample collection environment (i.e. limiting sun, wind, heat, etc.). 



 



Planning and careful preparation are critical for a successful sampling event. 



Checklists should be used to ensure that all necessary equipment and supplies are 



present and in proper working order and that the following conditions are 



achieved: 
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 Undisturbed soil to be collected for sub-sampling should be collected in a 



manner that controls the procurement of the samples such that they do not 



“stack up” awaiting logging and sub-sampling; 



 Cores should not be stored in small- or large-diameter sampling devices or 



capped liners (brass, acetate, lexan, polycarbonate, etc.); 



 Cores should not be exposed to extreme weather conditions, such as direct 



sunlight, rain and wind, and sub-sample collection should occur in an area that 



minimizes exposure to the elements (e.g., under cover, shady areas); and 



 Undisturbed soil samples cannot be transferred from the core sampler to a 



secondary container (empty sample bottle, re-sealable bag, aluminum foil, or 



sampling bowls) for future sample collection. 



 



Leaving samples in core tubes, split-spoons, covered liners, or intermediate 



containers will lead to VOC losses and will thus yield poor quality data. If a 



backlog develops, request the sample collection/drilling crew to slow down. 



 



To the extent practicable, undisturbed samples should always be collected.  



However, under no circumstances should a sub-sample be collected from a 



disturbed sample that was previously used for field-screening purposes. 



4.6. Collection of the Soil Sub-Sample for Determination of VOCs 



 



Sub-samples are those samples that are submitted to the laboratory for analysis for 



VOCs.  Sub-sampling of the undisturbed soil sample must be performed using a 



dedicated or decontaminated small-diameter sampler.  Sub-samples must be 



collected as soon as possible from the undisturbed sample (ideally within five 



minutes) after the undisturbed soil sample is collected.  



5. Overview of Sub-Sampling Devices 



 



Sub-sampling of the large-diameter or bulk sampling device for VOCs must be performed 



with the use of a dedicated or decontaminated small-diameter core sampler.  The small-



diameter core sampler should fit inside the mouth of the sample container to avoid loss of 



sample, prevent damage to the sealing surfaces or container threads, and ease the soil 



transfer process. 



 



The small-diameter core sampler must be constructed with non-reactive materials that 



will not sorb VOCs (stainless steel, brass, glass, polytetrafluoroethylene (PTFE), and 



some rigid plastics). 
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5.1. Procedure for Obtaining Test Samples to Determine Sub-Sample Volume 



 



The purge and trap laboratory procedure used to determine VOCs requires 



approximately equal amounts of soil and liquid to be used in the analysis.  If the 



ratio of soil to liquid is too high, the soil will not be adequately dispersed in the 



liquid, leading to poor results.  If the amount of soil is too low, the detection limits 



will be increased, potentially rendering the results to be of limited use.  It is better 



to use a slightly lower weight of soil than a higher weight, as the regulatory limits 



are, in general, significantly higher than the typical laboratory reporting limit for 



volatile analytes. 



 



The small-diameter core sampler must be able to deliver a minimum of 5 grams of 



sample (≈ 3 cm
3
 of sample, assuming a density of 1.7 g/cm



3
) into a 40-ml VOA 



vial.  While most small-diameter core samplers can only be used for sampling and 



placement into the appropriate sample containers, only the EnCore
®
 -type 



samplers can be used for sampling, storage, and transportation of the sample to 



the laboratory.  



 



It is important that the small-diameter core sampler provide the required mass of 



sample material.  As such, a test sample (of similar matrix to that being sampled) 



may be collected and weighed to determine the amount of soil needed to obtain 



the required mass of sample material for each type of small-diameter core sampler 



and analytical method.  



5.1.1. The procedure for obtaining a test sample is as follows: 



5.1.1.1. Using a small electronic portable scale with an accuracy of 0.1 



grams, weigh the empty small-diameter core sampler (e.g., 



disposable syringe) to the nearest 0.1 grams.  The scale must be 



calibrated before use and intermittently checked during the day 



to ensure accurate weight measurement.  Calibration 



information must be recorded in the field logbook.  A 



translucent cover can be placed over the scale during the 



weighing process to negate variations caused by wind.  



5.1.1.2. Push the small-diameter core sampler test sample into the 



matrix to collect the required mass of material (3 cm
3
 should 



yield approximately 5 grams of sample [wet weight]).  



5.1.1.3. Wipe clean any soil adhering to the outside of the small-



diameter core sampler before weighing.  
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5.1.1.4. If the weight is above the required amount, remove excessive 



soil by extruding a small portion of the core and cutting it away 



with a decontaminated trowel or spatula.  If the weight is below 



the weight limit, obtain additional soil by reinserting the small-



diameter core sampler into the soil core. Re-weigh after each 



addition or removal of sample from the small-diameter core 



sampler until the target weight is attained. Note the sample 



volume and amount in the small-diameter core sampler.  



5.1.1.5. Discard the test sample appropriately.  



5.1.1.6. Use the volume of the test sample as a guide in collecting the 



appropriately sized sub-sample of a similar matrix.  Additional 



test samples should be weighed whenever a change in the 



matrix is observed. 



5.2. Overview of Procedure for Collection of Sub-Samples 



The goal of soil sampling for the purposes of evaluating concentrations of 



contaminants in soil is to obtain a representative soil sample in accordance with 



the data quality objectives for the project.  Often, this is accomplished using an 



appropriate small-diameter core sampler. 



 



Different sample matrices (e.g., sand, gravel, clay, fill) will be encountered and 



may warrant slightly different sub-sampling field techniques. The goal for all 



techniques is to collect the sub-sample as quickly as possible while minimizing 



disruption.  Environmental professionals should use good judgment as to how to 



handle samples that do not fit into the samplers and must describe the rationale for 



any deviations from this guidance.   



 



The procedure for obtaining soil sub-samples is as follows: 



5.2.1. Once the sampling interval has been selected, trim off the exposed 



surface of the matrix to expose a fresh surface.  A loss of VOCs from 



the surface of the matrix will occur even if the matrix has been 



exposed for a short period of time (during screening, etc.).  Removal of 



the unwanted surficial material can be accomplished by scraping the 



matrix surface with a decontaminated spatula or trowel.  Soil sampling 



must commence immediately once a fresh surface has been exposed. 



5.2.2. If hand augering, collect the sub-sample directly from the bottom of 



the hand auger immediately after pulling it from the ground.  Do not 



attempt to remove the soil from the hand auger first.   
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5.2.3. Using the test sample as a guide, push the small-diameter core sampler 



into the matrix to collect a volume of material that will yield the 



required mass of sample (wet weight) as determined by the analytical 



method.  



5.2.4. Depending upon the texture, depth or moisture content, insert the 



small-diameter core sampler straight into the matrix, on an angle.  



Multiple insertions can be made to obtain the required sample weight. 



5.2.5. After sample collection, wipe the outside of the small-diameter core 



sampler to remove any excess material adhering to the barrel.  



5.2.6. Immediately open the sample container and extrude the soil core into 



the sample container that will be submitted to the laboratory.  Avoid 



splashing any preservative, if present, out of the sample container by 



holding the container at an angle while slowly extruding the soil core 



into the sample container.  Do not immerse the small-diameter core 



sampler into the preservative.  If an EnCore
®-



type sampler is to be used 



for storage and shipment, prepare the sampler for shipment according 



to manufacturer’s instructions. 



5.2.7. Collect the required number of sample containers or EnCore
® 



-type 



samplers based on the chosen preservation and analytical methods, as 



discussed in the subsequent section on soil preservation methods.  



5.2.8. Include an additional sample for determination of soil moisture content 



and sample screening. 



5.2.9. Ensure the threads and cap of the sample container or EnCore
®
-type 



sampler are free of soil particles.  Use a clean paper towel to remove 



soil particles from the threads and sealing surface of the sample 



container or EnCore
® 



-type sampler.  The presence of soil particles will 



compromise the container’s seal and may result in loss of preservative 



or VOCs.  This loss ultimately may invalidate the sample analysis.  



Always make sure the sample lid is firmly secure.  



5.2.10. Record the laboratory and field identification numbers in the field 



notes and on the chain of custody in accordance with SOPs 10038 



Documentation of Field Sampling Activities and 10067 Handling, 



Packaging, and Shipping of Analytical Samples. 



5.2.11. After sample collection, immediately return the containers to an iced 



cooler.  Sample containers from different locations should be placed in 



separate re-sealable bags to help avoid cross-contamination.  The 
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laboratory sample number or field sample identification number may 



be placed on the bag and cross-referenced on the chain of custody.  



The laboratory performing the analysis will determine the sample 



weight.  



6. Preservation of the Soil Sample 



6.1. Overview of the Soil Preservation Procedure 



 



Samples must be physically preserved (e.g. iced or frozen) in the field 



immediately upon sample collection.  It is important to match up the correct 



physical preservation method with the appropriate sample container and field 



chemical preservation method.  According to the United States Environmental 



Protection Agency (EPA) Contract Laboratory Protocol (CLP) Guidance for Field 



Samplers, the physical preservation methods are described as: 



 



Iced – soil and sample containers are cooled to 4º ± 2ºC. 



Frozen – soil and sample containers are cooled to between -11º ± 4º C. 



 



Sample containers that will be frozen should be placed on their side prior to 



freezing process to prevent breakage. Additional aliquots for screening and 



moisture determination need only be iced and kept cooled at 4º ± 2ºC; these 



sample containers should not be frozen. Sample containers and EnCore
®
-type 



samplers should not be frozen below -20º C, as the integrity of the container 



seals, o-rings and septum may be compromised by the freezing, resulting in the 



loss of VOCs upon thawing of the sample. 



In addition, the use of dry ice to freeze samples immediately upon sample 



collection or for use during shipment is not recommended.  Dry ice, which is at a 



temperature of -78.5 ºC, will lower the temperature of the sample container below 



the design specifications, causing damage to the glass, septum, seals, o-rings, and 



cap. In addition, dry ice has specific handling, storage and shipping requirements 



that outweigh its usefulness to the field sampling team. 



6.2. Sub-Soil Sample Collection Procedures 



 



When collecting soil sub-samples for determination of volatile organic 



compounds, up to four types of samples may be required:  



 



 A high-concentration-level sample (two options) 



 A low-concentration-level sample (four options) 



 An Synthetic Precipitation Leaching Procedure (SPLP)/Toxicity Characteristic 



Leaching Procedure (TCLP) sample 
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 A sample for percent solids determination 



  



When the expected VOC concentrations are not known, it is recommended to 



collect both the high- and low-concentration samples.  The analysis procedure 



should be coordinated with the laboratory.  For example, one approach would be 



to analyze one first (and if needed, the second one).   



 



Additional samples may be necessary for matrix spikes and matrix spike 



duplicates.  Field and trip blanks also may be required. 



 



An overview of the various options for sample collection procedures is attached as  



Figure 1. 



6.3. High-Concentration Sub-sample Collection Procedures 



There are two options for collection of the high-concentrations sample: collection 



of the sample in a methanol preserved VOA vial or using EnCore
®
-type samplers. 



6.3.1. OPTION 1 – High Concentration Sample, Methanol Preservation 



 



Supplies: 



 Electronic field balance accurate to 0.1 grams 



 Minimum of one VOA vial (40 ml), pre-weighed and 



containing 5 or 10 ml of methanol 



 Sub-sampling device 



6.3.1.1. Label the vials as appropriate. Do not add excessive labels (e.g. 



more weight) to the pre-weighed vials.  



6.3.1.2. Weigh the vials to confirm the recorded vial weight. 



6.3.1.3. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.3.1.4. Obtain a test sample, using the coring device and field balance, 



to determine approximately how much volume of soil will 



yield equal grams of soil to methanol (5 or 10 ± 1 grams).  This 



step may be skipped when the amount of soil needed for a 



particular matrix at a site has been determined.  



6.3.1.5. Scrape away the surface material from the area to be sampled 



using a clean/decontaminated spatula or trowl to expose fresh 



soil. 
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6.3.1.6. Rapidly insert the syringe into the soil to obtain the sample. 



Quickly extrude the sample into the vial containing the 



methanol. Wipe off the threads and cap using a paper towel; 



seal the vial. 



6.3.1.7. Using the field balance, weigh and record the weight of the vial 



in the field notes. 



6.3.1.8. Place sample in cooler with ice. 



6.3.1.9. Collect separate sample for percent solids, if necessary. 



 



6.3.2. OPTION 2 - High-Concentration Sample, Using EnCore
®
-Type 



Samplers 



 



Supplies: One 5 or 10-gram EnCore
®
-type Sampler 



6.3.2.1. Label the re-sealable pouch as appropriate. 



6.3.2.2. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.3.2.3. Scrape away the surface material from the area to be sampled 



using a clean/decontaminated spatula or trowel to expose fresh 



soil. 



6.3.2.4. Rapidly insert the sampler into the soil to obtain the sample. 



Quickly wipe the contact areas using a paper towel to remove 



any soil particles, close and seal the device. 



6.3.2.5. Place devices in re-sealable pouch, place in cooler on ice. 



6.3.2.6. Collect separate sample for percent solids, if necessary. 



6.3.2.7. Samples must be frozen, preserved, or analyzed within 48 



hours of collection. 



6.4. Low-Concentration Sub-Sample Collection Procedures 



 



There are four options for collecting low-concentration soil samples:  



 



 Collection in VOA vials containing water 



 Collection in empty VOA vials 
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 Collection in VOA vials containing sodium bisulfate 



 Collection using EnCore
®
-type devices 



 



All of the procedures using VOA vials are essentially the same, except for the 



media contained in the vial.  It should be noted that sodium bisulfate preservation 



might lead to formation of acetone in samples containing high amount of humic 



material.  Additionally, certain analytes, such as styrene, vinyl chloride, 



trichloroethylene (TCE), may be decomposed by the bisulfate, leading to low- 



biased results. Also carbonate-rich soils may effervesce.  The effervescing will 



result in significant losses of VOCs, and in such cases the sodium bisulfate cannot 



be used. Environmental professionals should use caution in using this preservation 



technique. For these reasons, it is recommended that another one of the other 



low-level preservation options be used. If the sodium bisulfate preservation 



option is used, the data should be considered in relation to the conceptual site 



model.   



6.4.1. OPTION 1 - Low-Concentration Sample, Using VOA Vials 



Containing Water  



 



Supplies: 



 



 Electronic field balance accurate to 0.1 grams 



 2 VOA vials (40 ml), pre-weighed, containing 5 ml of water 



and a magnetic stir bar 



 Sub-sampling device 



6.4.1.1. Label the vials as appropriate. Do not add excessive labels or 



tape over the label (e.g. more weight) to the pre-weighed vials. 



6.4.1.2. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.4.1.3. Obtain a test sample, using the coring device and field balance, 



to determine approximately how much volume of soil will 



yield 5 grams of soil.  Note that the sample weight should be 



within 1 gram of the nominal weight, e.g. 5± 1 gram.  This step 



may be skipped when the amount of soil needed for a particular 



matrix at a site has been determined.  



6.4.1.4. Scrape away the surface material from the area to be sampled 



using a trowel or spatula to expose fresh soil. 
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6.4.1.5. Rapidly insert the syringe into the soil to obtain the first 5-gram 



sample. Quickly extrude the sample into one of the two vials 



containing the water. Wipe off the threads and cap using paper 



towels; seal the vial. 



6.4.1.6. Repeat steps 6.4.1.4 and 6.4.1.5 for the second vial containing 



water. 



6.4.1.7. Using the field balance, weigh and record the weight of each 



vial in the field notes. 



6.4.1.8. Place all samples in cooler with ice. 



6.4.1.9. Collect separate sample for percent solids, if necessary. 



6.4.1.10. Samples must be frozen or analyzed within 48 hours of 



collection. 



6.4.2. OPTION 2 - Low-Concentration Sample, Collection in Empty 



VOA Vials 



 



Supplies: 



 



 Electronic field balance accurate to 0.1 grams 



 2 VOA vials (40 ml), pre-weighed containing a magnetic stir 



bar 



 Sub-sampling device 



 



6.4.2.1. Label the vials as appropriate. Do not add excessive labels or 



tape over the label (e.g. more weight) to the pre-weighed vials. 



6.4.2.2. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.4.2.3. Obtain a test sample using the coring device and field balance, 



to determine approximately how much volume of soil will 



yield 5 grams of soil. Note that the sample weight should be 



within 1 gram of the nominal weight, e.g. 5± 1 gram.  This step 



may be skipped when the amount of soil needed for a particular 



matrix at a site has been determined. 



6.4.2.4. Scrape away the surface material from the area to be sampled 



using a spatula or trowel to expose fresh soil. 
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6.4.2.5. Rapidly insert the syringe into the soil to obtain the first 5-gram 



sample. Quickly extrude the sample into one of the two vials. 



Wipe off the threads and cap using paper towels; seal the vial. 



6.4.2.6. Repeat steps 6.4.2.4 and 6.4.2.5 for the second vial. 



6.4.2.7. Using the field balance, weigh and record the weight of each 



vial. A record of the weight must be submitted with the 



samples to the laboratory. 



6.4.2.8. Place all samples in cooler with ice. 



6.4.2.9. Collect separate sample for percent solids, if necessary. 



6.4.2.10. Samples must be frozen or analyzed within 48 hours of 



collection. 



6.4.3. OPTION 3:  Low-Concentration Sample, Collection in VOA Vials 



Containing Sodium Bisulfate  



 



Supplies: 



 Electronic field balance accurate to 0.1 grams. 



 2 VOA vials (40 ml), pre-weighed containing 5 ml sodium 



bisulfate solution and a magnetic stir bar. 



 Sub-sampling device.  



6.4.3.1. Label the vials as appropriate. Do not add excessive labels or 



tape over the label (e.g. more weight) to the pre-weighed vials. 



6.4.3.2. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.4.3.3. Obtain a test sample using the coring device and field balance 



to determine approximately how much volume of soil will 



yield 5 grams of soil. Note that the sample weight should be 



within 1 gram of the nominal weight, e.g. 5 ± 1 gram.   This 



step may be skipped when the amount of soil needed for a 



particular matrix at a site has been determined. 



6.4.3.4. Scrape away the surface material from the area to be sampled 



using a spatula or trowel to expose fresh soil. 



6.4.3.5. Rapidly insert the syringe into the soil to obtain the first 5-gram 



sample. Quickly extrude the sample into one of the two vials 
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containing the bisulfate solution. Wipe off the threads and cap 



using a paper towel; seal the vial. 



6.4.3.6. Repeat steps 6.4.3.4 and 6.4.3.5 for the second vial. 



6.4.3.7. Using the field balance, weigh and record the weight of each 



vial and record in the field notes. 



6.4.3.8. Place all samples in cooler with ice. 



6.4.3.9. Collect separate sample for percent solids, if necessary. 



6.4.4. OPTION 4 - Low-Concentration Sample, Collection Using 



EnCore
®
-Type Devices 



 



Supplies: Two  5-gram EnCore
®
-type sampling devices  



6.4.4.1. Label the re-sealable pouch as appropriate. 



6.4.4.2. Select the area to be sampled as soon as possible after the soil 



is exposed. 



6.4.4.3. Scrape away the surface material from the area to be sampled 



using a spatula or trowel to expose fresh soil. 



6.4.4.4. Rapidly insert the sampler into the soil to obtain the first 



sample. Quickly wipe the contact areas to remove any soil 



particles using a paper towel, close and seal the device. Place 



device in re-sealable pouch 



6.4.4.5. Repeat steps 6.4.4.3 and 6.4.4.4 for the second EnCore
®
-type 



device. 



6.4.4.6. Place both devices in re-sealable pouches, place in cooler on 



ice.  



6.4.4.7. Collect separate sample for percent solids, if necessary. 



6.4.4.8. Samples must be frozen, preserved or analyzed within 48 hours 



of collection. 



 



6.5. Collection of Soil Samples for TCLP or SPLP Volatile Organic Analysis 
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The holding time for soil samples to begin the leaching procedure for TCLP or 



SPLP extraction for VOC analysis is 14 days from collection. If the environmental 



professional requests the laboratory to hold the samples until the results of the 



total (e.g., mass) analysis for VOCs is available, the total analysis must be 



available within a time-frame that will permit the environmental professional to 



give the laboratory sufficient notice to be able to start the SPLP/TCLP leaching 



within the 14-day holding time. 



 



Supplies: 25-gram EnCore
®



-Type Sampler 



6.5.1. Label the re-sealable pouch as appropriate.  



6.5.2. Select the area to be sampled as soon as possible after the soil is 



exposed. 



6.5.3. Scrape away the surface material from the area to be sampled using a 



spatula or trowel to expose fresh soil. 



6.5.4. Rapidly insert the sampler into the soil to obtain the sample. Wipe off 



the threads and cap using paper towels; seal the sampler. 



6.5.5. Place sampler in re-sealable pouch and place in cooler with ice.  



6.5.6. Samples must be frozen or leached within 48 hours of collection. 



6.6. Collection of Soil Samples for Percent Solids Determination 



 



A laboratory typically can use any container submitted for analysis to determine 



the percent solids of a soil, except a container submitted for VOC analysis. If 



the other laboratory analyses, besides VOCs (either total or TCLP/SPLP 



volatiles), are to be performed on soil for a given sampling interval and location, a 



separate container(s) will be needed for the other tests. The percent solids 



determination can then be performed using the soil in the container(s) for the 



other tests. In the event that only VOCs are to be determined for a given soil 



sample, the environmental professional must collect additional sample (no more 



than 20 grams would be needed) in a separate container for submittal to the 



laboratory. Typically, a small plastic container would suffice, although any 



container would do. 



7. Documentation 



Documentation of field activities will be completed in accordance with SOP 10038 



Documentation and Integrity of Field Sampling Activities. 
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Figure 1 – Sample Collection Flow Chart 



  



Note: Not appropriate for all circumstances – see Section 6.4 of this document. 
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Loureiro Engineering Associates, Inc. 



Standard Operating Procedure 



for 



Management  



of 



Investigation Derived Waste 
 



 



1.       Purpose and Scope 
 



During field investigation activities, there are various investigation derived wastes 



(IDW) generated by day-to-day operations that may pose a risk to human health and the 



environment. These materials a r e  typically s t o r ed  i n  containers (portable dev ices  



including, but not limited to, 55-gallon drums, cubic yard boxes, roll-off containers, etc.) 



temporarily and managed by the client/property owner prior to off-site disposal.  The 



management of IDW at Loureiro Engineering Associates, Inc. (LEA) client sites 



must be performed in such a way as to ensure the protection of human health and the 



environment and must comply with applicable regulatory requirements. 



 



2. Related Standard Operating Procedures 



 



 None 



 



While no related SOPs are referenced in this document, project and client-specific 



requirements may be applicable to individual projects and should be discussed with the 



Project Manager and incorporated into the project-specific documents work plan (Work 



Plan) for adherence during the execution of the project. 
 
3.      Definitions 



 



 IDW: wastes  generated during the normal course of  environmental  site 



investigations.  Types of IDW include: 



 
o Personal protective equipment (PPE) - This includes disposable coveralls, 



gloves, booties, respirator canisters, splash suits, etc. 
o Disposable equipment and items - This includes plastic ground and 



equipment covers, aluminum foil, conduit pipe, composite liquid waste 
samplers (COLIWASAs), Teflon® tubing, broken or unused sample 
containers, sample container boxes, tape, etc. 



o Soil cuttings – soil generated from drilling or hand augering 
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o Drilling mud - mud and/or water generated during mud or water rotary 



drilling 



o Groundwater – groundwater purged from well 



o Cleaning fluids – Fluids used in decontamination of equipment, including 



spent solvents and wash water 



o Packing and shipping materials 



 



 Temporary storage:  Temporary storage is defined as the holding of waste materials for a 



temporary period, at the end of which the waste material is treated, disposed of, or stored 



elsewhere. 
 



 Container:  A container is a portable device in which a material is stored, transported, 



treated, disposed of, or otherwise handled. 



 



 Containerized Waste: Solids, liquids or sludges that are found in drums, bulk   storage 



tanks, transformer or lab packs  



 



 Un-containerized Waste: Solids, liquids or sludges that are found in indoor or outdoor 



waste piles and surface impoundments. 



 



 Large Quantity Generators (LQGs): The generation of 1,000 kg or more per month of 



hazardous waste or more than 1 kg per month of acutely hazardous waste. See 40 CFR 



part 262 for a complete description of LQG regulations. 



 



 Small Quantity Generators (SQGs): The generation of 100 kg, but less than 1000kg of 



hazardous waste per month. See 40 CFR part 262 for a complete description of SQG 



regulations. 



 



4. Equipment 



 



The following equipment and supplies shall be used while managing Investigation 



Derived Waste, as required: 
  



 Health and safety equipment (as required by the site-specific Health and Safety Plan 



[HASP]) 



 Containers (open-top & closed-top drums, cubic yard boxes, totes, roll-offs, etc.) 



 Containment pallets 



 Wood pallets 



 Polyethylene plastic sheeting 



 Adhesive labels 



 Clear tape 



 Indelible markers 



 Paint stick 
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 Hand tools for opening drums 
 
5.       Procedure 



 
5.1.    Pre-job communications 



 
5.1.1. The project manager or designee shall communicate with the assigned 



field personnel the management methods for IDW generated at the 



site. Based on the planned scope of work, ensure the 



appropriate number and types of containers are available for the 



volume and types of IDW generated. 
 



5.1.2. Clearly identify how the naming convention for IDW containers at 



the site will be done to facilitate identification at time of disposal. 



LEA provides containers and assigns a unique container designation 



that consists of the following information, each separated by a dash: 
 



 A two-letter site identifier (e.g., XY-) 



 A two-digit container type identifier (e.g., OT-) 



 A three-digit container identifier (e.g., 001) 
 
Using the above information, the resulting container designation is 



XY-OT-001.   



 



Container type identifiers are as follows:  



 



OT – Open Top Drum 



CT – Closed Top Drum 



RO – Roll-Off 



CY – Cubic Yard Box 



5G – 5 Gallon Pail 



PT – Portable Tank/Tote 



 



Note: some clients/sites issue containers with existing container 



identifications (IDs) and labels, however, this is not typical. 



  



5.1.3. Based on Resource Conservation and Recovery Act (RCRA) 



regulations, a site may be limited in the number of hazardous waste 



containers on a site at any given time (i.e., small quantity generators 



and conditionally exempt small quantity generators).   If it is known 



or presumed that the IDW generated meets the definition of a 



hazardous waste, the project manager or designee shall communicate 



with the assigned field personnel the maximum amount of waste that 



may be generated at the site prior to IDW characterization. 
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5.2.    Safety 



 



Proper safety precautions must be followed during the management and 



handling of IDW. Review and follow the health and safety procedures or 



requirements, including movement of containers and chemical safety, specified 



in the site-specific HASP. All necessary personal protective equipment (PPE) 



shall be donned as specified in the site-specific HASP. 



 



5.3.    Temporary storage area location: 
 



5.3.1. The location chosen for the temporary storage of IDW must be 



determined in advance and approved by the project manager or client. 



At  locations  where  the  client  may  not  be  the  property  owner,  a 



location must be approved by the operating facility manager to ensure 



that they have knowledge of the material in case of an emergency 



condition (fire, flood, storm, etc.) and that the storage/location of the 



containers does not interfere with daily operations. 
 



5.3.2. The location of the temporary storage area should be level and stable 



in order to prevent containers from shifting/tipping. 
 



5.3.3. The location chosen should be readily accessible for waste vendors 



and transportation vehicles at the time of off-site disposal.  Containers 



should not be located in areas which are not accessible for their 



removal. 
 



5.4.    Container Identification 
 



5.4.1. Clearly identify each container with a unique container identification 



number and record information on daily field sheet. Write generator 



site name/address and a description of the waste along with the 



accumulation date on adhesive label and attach to the side of the 



container. The container markings should also include the words 



“investigation derived   waste   pending   determination” and   the 



container designation.   The markings and labels should be covered 



with clear tape to prevent wash off and fading.   A sample label is 



provided below.  Note: once a container is full the word “full” should 



be marked on the container so that no additional material is added. 
 



XYZ Corporation 



10 Main Street 



Somewhere, CT 00000 
 



Investigation Derived Waste Pending Determination 
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(Soil Cuttings, Disposable sampling equipment) 
 
XY-OT-001 



Accumulation Start Date: 02/27/2018  



 



Due  to  the  time  limitations  and  restrictions  posed  by RCRA 



regulations on storage of hazardous waste, accumulation dates should 



be identified on all containers of IDW so that they can be managed in 



a timely manner. Note that the RCRA regulations on number of days 



in storage starts when waste is added to the drum/container for the 



first time, not when the drum is full. 
 
 



5.4.2. If a label is not available, use a paint marker and paint the following 



information on the side of the container: “Investigation derived waste 



pending determination”, Container ID, description of the waste and 



accumulation date. 
 



5.4.3. If i t  i s  known or   presumed  that  the  IDW  generated  meets  the 



definition of a hazardous waste, the IDW drum shall be labeled as 



specified by the project manager and/or the site-specific Work 



Plan, but  at  a  minimum  should  be  marked  with  the  words  



“hazardous waste” along with the other labeling information listed 



above. 
 



5.5.    Container Management 
 



5.5.1.         Only use containers that are compatible with the IDW generated. 
 



5.5.2. Containers must be closed securely except when actively adding or 



removing waste. 
 



5.5.3.         Do not handle containers in a manner that could cause them to leak. 
 



5.5.4. If a container holding IDW is not in good condition, or it begins to 



leak, transfer the IDW to another container in good condition. 
 



5.5.5. Open-top drums are for the management of solid-phase IDW only 



(i.e., soil, PPE, disposable sampling equipment, debris). Liquid- phase 



IDW must not be managed in open-top drums. 
 



5.5.6. Do not completely fill liquid containers.  Leave at least two to four 



inches of headspace in all liquid containers to allow for expansion (in 



the event of heat generation or freezing conditions).  To minimize the 
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potential for container failure, work with the client to arrange for 



disposal of the IDW as soon as possible following generation. 
 



5.5.7. Any IDW that is known to be characteristically hazardous for 



ignitability (D001) or reactivity (D003) must be stored at least 50 feet 



from the facility property line. 
 



5.6.    Temporary storage area management 
 



5.6.1. Containers of IDW known to be hazardous should be physically 



segregated from non-hazardous IDW to minimize the volume of 



hazardous IDW that must be disposed of. 
 



5.6.2. Place containers on surface that will allow monitoring for leakage.  



Liquid containers must be stored off the ground surface (e.g., be 



placed on a shipping pallet).  If the IDW is known or presumed that 



the IDW generated meets the definition of a hazardous waste, the 



IDW must be placed on an impervious surface, such as a coated 



concrete floor or a containment pallet.  Asphalt or uncoated concrete 



do not constitute an impervious surface. 
 



5.6.3. Provide adequate access to each container for the purposes of 



inspection and emergency response.  Containers must be arranged so 



that each container may be accessed. 
 



5.6.4. If the IDW is incompatible with other wastes generated or materials 



stored in the area, (e.g., acids and bases), segregate the containers by 



waste type.  Do not store incompatible wastes/materials together. 
 



5.6.5. Arrange containers on pallet in a manner in which that identification 



information is visible (facing outward). 
 



5.6.6. If temporary storage area is located outside, cover containers with 



plastic sheeting and secure sheeting to prevent rips, tears, and loss 



(for non-hazardous drums only). 



 



5.6.7. If there are a large number of containers, segregate by waste type 



(e.g., soil/groundwater/decon fluid, hazardous/non-hazardous/PCBs). 



It is likely that different handling will be required for the contents. 
 



5.6.8. When demobilizing from the site, confirm waste container storage 



area is free of waste materials and/or debris upon departure. 



Photograph the storage area to document the condition, if possible. 
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5.7.    Post-Job Client Communications 
 



5.7.1. When applicable, after completion of sampling activities, provide 



the client with a copy of the IDW inventory on-site. 
 



5.7.2 When applicable, provide receipt of the analytical data, provide the 



client with a copy of the data to assist with characterization and 



disposal of the IDW containers on-site. 
 



5.7.3. Additional assistance with characterization and/or management of 



IDW may be provided for certain clients as specified by the project 



manager and/or the project-specific Work Plan. 



 



6.       Documentation 
 



Documentation of field activities will be completed in accordance with SOP 10038 
Documentation and Integrity of Field Sample Activities. In addition, the following 
documentation is required: 



 



 Summarize waste container inventory on “Waste Container Inventory Sheet” included 



as Attachment 1, and include with daily field record sheets when no additional waste will 



be generated. 



 



 Enter waste information into the Sharepoint waste spreadsheet to accurately track waste 



generation.  



 



 Provide facility representative (where applicable) with waste container inventory to allow 



them to make arrangements for disposal. 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



For 
Decontamination of Field Sampling Equipment  



 



1. Purpose and Scope 



This document outlines procedures for decontaminating sampling and processing 
equipment contaminated by either organic or inorganic materials.  To prevent cross 
contamination of samples, all reusable sampling and processing equipment will be 
decontaminated before each use. The procedures outlined in this document are site-
specific w regards to sampling methods and constitutes of concern.  The procedures 
outlined in this document are in accordance with the Environmental Protection Agency 
(EPA) document entitled, SESDPROC-205-R3 Field Equipment Cleaning and 
Decontamination.   



2. Related Standard Operating Procedures 
 
 10059 – Management of Investigation Derived Waste 



In addition to the above-noted SOP, project and client-specific requirements may be 
applicable to individual projects and should be discussed with the Project Manager and 
incorporated into the project specific work plan (Work Plan) for adherence during the 
execution of the project. 



3. Definitions 



None. 



4. Equipment  



The following equipment and supplies shall be used during equipment decontamination 
activities, as required: 



 Health and safety equipment (as required by the site-specific Health and Safety Plan 
[HASP]) 



 Scrub brushes (at least 2) 
 Polyethylene plastic sheeting (5 millimeter or thicker) 
 Clean 5-gallon buckets 
 Oversized plastic tub (secondary containment) for drilling tooling 
 Distilled/Deionized Water (DI water) 
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 Liquinox or other phosphate-free detergent 
 10% methanol 
 10% nitric acid 
 100% hexane 
 500-ml laboratory squirt bottles 
 Plastic bags (size based on equipment) 
 Aluminum foil 
 Large heavy-duty garbage bags 
 500 ml plastic squirt bottles 
 Paper towels and/or clean cloths 



5. Procedures 



5.1. Site Preparation 



5.1.1. Review and follow the health and safety procedures or requirements 
specified in the site-specific HASP. All necessary personal protective 
equipment (PPE) shall be donned as specified in the site-specific HASP. 



5.1.2. A section of polyethylene plastic sheeting shall be cut of sufficient size to 
underlie the decontamination area to contain any discharge of 
decontamination solutions. 



5.1.3. The following solutions (as appropriate for the anticipated contaminants) 
shall be prepared and placed in 500-ml laboratory squirt bottles: methanol 
solution (less than 10% solution); 10% nitric acid solution; 100% hexane 
solution; and distilled deionized (DI) water.  A fifth solution of phosphate-
free detergent and tap water (approximately 2.5 gallons) shall be prepared 
in a clean five-gallon bucket. 



5.2. Decontamination Procedures 



All loose debris shall be removed from sampling equipment into an empty 5-
gallon bucket or plastic sheeting, using a stiff bristled brush. 



The order of decontamination solutions is as follows: 



1) Detergent Scrub 



2) DI Water Rinse 



3) Hexane Rinse (to be used only if separate-phase petroleum product, other 
than gasoline, is present) 
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4) DI Water Rinse 



5) 10% Nitric Acid Rinse (to be used only when inorganics are suspected as 
potential contaminants) 



6) DI Water Rinse 



7) Methanol Rinse (to be used only when organics are suspected as potential 
contaminants) 



8) Air Dry 



After decontamination of all sampling equipment, dispose of PPE, loose material 
and decontamination fluid in accordance with work plan and SOP 10059 
Management of Investigation Derived Waste.    



5.3. Specific Constitute Procedures 



The specific procedures for decontamination of non-disposable small sampling 
equipment used during soil, sediment, groundwater and or surface water 
collection (i.e. hand auger bucket, spatulas, spoons, bowls, cutting shoe, etc.) that 
comes in contact with organic and/or inorganic contamination.    



5.3.1. Cleaning of Small Sampling Equipment when Analyzing for Organic 
Compounds   



1) If necessary, remove all loose debris from sampling equipment 
into an empty clean 5-gallon bucket or plastic sheeting, using a 
clean dedicated stiff bristled brush. 



2) Scrub sampling equipment thoroughly using a second clean 
dedicated brush and non-phosphate detergent to removal all visible 
particulate matter.  



3) Thoroughly rinse equipment with DI water into a 5-gallon bucket 
(sampling equipment can be rinse off into non-phosphate detergent 
and water bucket) to remove non-phosphate detergent from 
sampling equipment. 



4) If separate-phase petroleum product, other than gasoline, was 
encountered, carefully rinse equipment with 100% hexane from 
squirt bottle, and let excess solvent drain into a separate waste 5-
gallon bucket.   
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If a hexane rinse was used, rinse sampling equipment with DI 
water into same waste 5-gallon bucket.   



5) Carefully rinse sampling equipment with a 10% methanol from 
squirt bottle, and let excess solvent drain into a separate waste 5-
gallon bucket.   



6) Rinse sampling equipment with DI water in waste 5-gallon bucket 
and allow sampling equipment to air dry.  Equipment does not 
need to be dried prior to use.  



7) If the sampling equipment is not to be used immediately, wrap in 
aluminum foil or place in a clean plastic bag until ready for use.   



After decontamination of all sampling equipment, dispose of PPE and 
decontamination fluid in accordance with work plan and SOP 10059 
Management of Investigation Derived Waste.   



5.3.2. Cleaning of Small Sampling Equipment when Analyzing Inorganic 
Compounds  



1) If necessary, remove all loose debris from sampling equipment into an 
empty clean 5-gallon bucket or plastic sheeting, using a clean 
dedicated stiff bristled brush. 



2) Scrub sampling equipment thoroughly using a second clean brush with 
non-phosphate detergent to removal all visible particulate matter.  



3) Thoroughly rinse equipment with DI water to remove non-phosphate 
detergent from sampling equipment into a 5-gallon bucket (sampling 
equipment can be rinse off into non-phosphate detergent and water 
bucket). 



4) Carefully rinse sampling equipment with a 10% nitric acid from squirt 
bottle, and let excess acid drain into a separate waste 5-gallon bucket.   



5) Double rinse with DI water into same 5-gallon bucket and allow 
sampling equipment to air dry.  Equipment does not need to be dried 
prior to use.  



6) If the sampling equipment is not to be used immediately, wrap in 
aluminum foil or place in clean plastic bag until ready for use.   



7) After decontamination of all sampling equipment, dispose of PPE and 
decontamination fluid in accordance with work plan and SOP 10059 
Management of Investigation Derived Waste.   
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5.4. Specific Field Equipment Procedures  



The following procedures are specific decontamination procedures for hand 
auguring, direct push drilling, sediment sampling, groundwater sampling and 
surface water sampling. 



5.4.1. Direct Push Drilling Equipment 



In preparation of cleaning drilling tooling, a 5 mil thick plastic sheeting 
will be laid out and a clean over sized plastic tub (secondary containment) 
will be placed on plastic sheeting.   5-gallon rinse buckets should place 
within the plastic tub.  If the drill rig or any heavy equipment comes in 
contact with contaminated soil, a decontamination pad should be 
constructed with the specification listed below.  Drilling equipment that 
comes in contact with sample media should be cleaned in the field per the 
procedures described above.  This includes but not limited to piston 
sampler point, screen point sampler, cutting shoes, and drive rods. 



Disposable material such as sample tube liners, and sample tubing is not to 
be reused and is to be placed in a large heavy duty garbage bag which will 
be managed in accordance with Section 5.5. 



5.4.2. Cleaning of Direct Push Drilling Equipment  



1) Remove all loose debris from sampling equipment into an empty 5-
gallon bucket or onto plastic sheeting using a stiff bristled brush, paper 
towel and/or cloth rag. 



2) Break down components of the sampling tooling to clean each 
individual component separately. 



3) Scrub sampling equipment thoroughly with non-phosphate detergent 
to removal all visible particulate matter.  



4) Thoroughly rinse equipment with DI water to remove non-phosphate 
detergent from sampling equipment into a 5-gallon bucket (sampling 
equipment can be rinse off into non-phosphate detergent and water 
bucket). 



5) Follow Steps 4 through 7 as described above for organic and inorganic 
compounds as specified. 
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5.4.3. Decontamination Pad Specification 



A decontamination pad will be constructed only for the purpose for a drill 
rig and/or heavy equipment to drive into pad to be washed between 
mobilizations from areas of elevated contamination to relatively low 
contamination or offsite.  The pad should be constructed in an area 
believed to be free of surface contamination.  The pad should be bermed 
to eliminate potential leaking.   



The pad should be constructed on a level surface and should facilitate the 
removal of wash water.  This may be accomplished by either creating a 
sump or pit in one corner or along one side or constructing the pad with 
one corner lower than the rest. 



Wooden pallets should be used for heavy tooling such as hollow stem 
augers so that the liner is not compromised from the weight and edges of 
the tooling. 



Wash water should be removed form decontamination pad frequently and 
stored in appropriate labeled containers and stored with other investigation 
derived waste containers.  



After completion of investigation, the decontamination pad should be 
deactivated. All waste water will be pumped into appropriatly labeled 
containers and the area where the pad was staged should be return to its 
original state.     



5.4.4. Sediment Sampling  



Any non-disposable Vibracore sediment equipment (core catcher) that is 
used to obtain or comes in contact with sample media is to be cleaned in 
the field in accordance with the procedures described in Section 5.3. 



5.5. Waste Management 



Investigation derived wastes (IDW), including decontamination liquids and 
disposable materials (PPE, plastic sheeting, etc.), will be placed in clearly labeled, 
containers (appropriate to material produced) in accordance with SOP 10059 
Management of Investigation Derived Waste, or managed as otherwise specified 
in the site-specific Work Plan. 
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6. Documentation 



Documentation of the decontaminations will be completed in accordance with SOP 
10038 Documentation of Field Sample Activities. The completed decontamination 
process will be recorded in the field notes. 



7. References 



EPA. SESDPROC – Field Equipment Cleaning and Decontamination. 12/18/2015. 



END OF DOCUMENT 
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Loureiro Engineering Associates, Inc. 
Standard Operating Procedure 



 for 
 Handling, Packaging, and Shipping of Analytical Samples 
 
 



1. Purpose and Scope 



This document describes the procedures to be followed for the protocols pertaining to the 
handling of samples in the field, chain-of-custody documentation, and the packaging and 
shipping of analytical samples.  This Standard Operating Procedure (SOP) is to be used 
in conjunction with other Loureiro Engineering Associates, Inc. (LEA) SOPs and 
guidance for the performance of the associated field sampling activities. 



 
The shipment (including packing, marking and labeling) of analytical samples is 
regulated by Department of Transportation under 49 CFR, Subchapter C, Hazardous 
Materials Regulations, and the International Air Transport Authority (IATA), which is 
equivalent to United Nations International Civil Aviation Organization (UN/ICAO).  
Anyone handling, packing, submitting a cooler or sample package for shipment must 
have IATA training every three years. Training records must be kept in the Central File.  



 
This SOP does not cover the transport of Materials of Trade in LEA vehicle or shipment 
of large sample containers. 



2. Related Procedures 
 
Project and client-specific requirements may be applicable to individual projects and 
should be discussed with the Project Manager and incorporated into the project-specific 
work plan or field sampling plan.  



3. Definitions 
 
 Dangerous Goods: those goods that meet the criteria of one or more of the nine UN 



hazard classes. 
 Inner packing: a package for which an outer package is required for transport (for 



example, a sample bottle). 
 Outer packaging: the outer protection of a composite or combination packaging 



together with any absorbent materials, cushioning and any other components 
necessary to contain and protect sample bottles. 



 Carrier: A commercial company that is responsible for the actual shipment of 
environmental samples from the point of sample receipt from the shipper to the 
sample’s final destination.  
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 Custody (as defined in Section §4.6.3.1 of EPA, 1987): A sample is under custody if 
one or more of the following criteria are met:  
 The sample is in the sampler’s possession 
 It is in the sampler’s view after being in possession 
 It was in the sampler’s possession and then was locked up to prevent tampering 
 It is in a designated secure area 



4. Equipment 



The following equipment and supplies shall be used during the handling, packaging, and 
shipping of analytical samples, as required: 
 
 Cooler 
 Sample labels 
 Large plastic bag 
 Tape 
 Pens (ballpoint) 
 Shipping labels 
 Field paperwork 
 Packaging tape 
 Protective packaging materials (i.e., foam, bubble wrap) 
 Custody seals 
 Chain-of-custody forms 
 Ziploc bag or equivalent 



5. Procedures 



5.1 Pre-Field Procedures 



Obtaining Sample Labels: 



5.1.1 Prior to initial start-up activities, the Project Manager, or Project 
Designee, shall submit the proper site information to the Database 
Manager. This information shall include: project name, client name, 
commission and task number, site name, site location, field personnel, 
project start date, type of field work, number and matrix of samples 
anticipated, analyses to be performed, any required field forms, and 
approximate duration of field activities. 



5.1.2 Once the site information is entered in the database, requested field 
paperwork, sample identification numbers, sample labels, and custody 
seals may be obtained directly by field personnel through the database or 
by requesting preparation by the Database Manager.  This task should be 
completed 24 to 48 hours prior to initiation of field activities. 
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5.1.3 Sample Labels – Sample labels will have multiple unique seven-digit 
identification numbers, generated by the Loureiro database, printed on 
adhesive labels with analysis classes printed on them.  The labels will be 
used to adhere to the appropriate containers (Attachment 1). 



5.2 Shipping Determination 



Prior to the mobilization for any sampling activities, the following steps must be 
completed to determine the hazard classes of the material to be shipped or 
transported. Environmental sample are not excluded from IATA or DOT 
regulation. 



5.2.1 The project team shall identify the potential constitutes and the 
approximate concentrations in the sample using historical data or 
professional judgment based on the historical use of the area. Also, 
determine what sample preservatives will be used and volume in each 
bottle and the number of samples that will be in each cooler.  



5.2.2 The proper shipping name will be determined using the IATA List of 
Dangerous Goods in Section 4 of the IATA Dangerous Goods Manual. 
Once the proper shipping name has been determined, use List of 
Dangerous Goods to determine the following: 



 
 Requirements for both inner and outer packaging 
 The quantity of the material that can be shipped as a non-dangerous 



good. Quality limits will include both the sample size and the number 
of samples per cooler or package 



 Additional shipping instructions 



The results of the Dangerous Goods analysis, including the proper 
shipping name, packaging requirements and any special instructions will 
be documented and stored in the project file even it not determined to be a 
dangerous good.  



The shipping determinations are used as a method of hazard communication while 
the samples are in transit. The shipping determination will help the carrier or 
authorities determine the best approach for addressing a release.  



The shipping determination will be completed even if the samples are being 
transported by a carrier because LEA cannot control the transportation method 
once it releases custody of the samples to the carrier.  



If the samples are not determined to be a Dangerous Good and do not require 
specific packaging, they can be transported in a cooler.  



5.3 Chain-of-Custody Form Procedures  
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Once the samples have been collected, custody of the samples must be tracked. 
Example chain-of-custody forms and custody seals are provided in Appendix 2. 
The following information shall be provided on the chain-of-custody forms: 



 Prior to collecting samples, fill out the project information (i.e., project name, 
number, sampler names) in the headers on the chain-of-custody form using a 
ballpoint pen. 



 As samples are collected, specify the LEA seven-digit sample number, date 
and time of collection, sample matrix, the type of analytical parameters and 
methods requested, and the preservatives used on the chain-of-custody.   



 For aqueous samples, the information provided should clearly indicate which 
preservative is used for which analyses.   



 Use the suffix “uf” after the seven-digit LEA sample number to denote 
unfiltered metal samples, as applicable. 



 Specify whether an electronic data deliverable (EDD) or data validation 
package is required. 



 Specify the laboratory quote number, or any additional project-specific 
requirements, such as reporting limits. 



5.4 Handling and Custody of Samples 



5.4.1 Each sampling team will maintain a cooler containing ice and applicable 
QA/QC (trip blank) samples prior to and during sample collection. The 
bottom of the cooler will be lined with packaging material, and ice inside 
of the cooler will be double bagged in sealed Ziploc bags to prevent 
samples from directly contacting melted ice and to prevent leakage during 
shipment and/or transportation. “Blue Ice” shall not be used. 



5.4.2 Coolers containing samples will be labeled with a unique, seven-digit, 
LEA number, which will be recorded in the field paperwork.  



5.4.3 Collection of samples will adhere to applicable LEA sample collection 
SOPs, as identified in the site-specific work plan or field sampling plan.  



5.4.4 Following collection into labeled, laboratory provided sample ware, 
samples will be placed in protective packaging (foam, bubble wrap, or 
other protective packaging material), and then directly into the cooler 
containing ice and QA/QC samples.  



5.4.5 LEA personnel will maintain custody of the samples according to the 
definition of custody as outlined in Section 3 until custody is transferred to 
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the laboratory courier, or accepted for shipment by a third party carrier 
(Shipping of samples is covered in Section 5.5). 



5.4.6 The chain-of-custody shall be placed inside of a Ziploc or equivalent bag 
and taped to the lid of each cooler.  



5.5 Shipping Procedure  



Prior to the mobilization for any sampling activities, the following steps must be 
taken to determine the hazard classes of the material to be shipped (covered in 
Section 5.2) 



If samples are shipped on Friday or before a holiday, contact the laboratory to 
determine when the laboratory is accepting samples. If shipping on Friday, mark 
“Saturday Delivery” on the FedEx shipping label. UPS does not deliver on 
Saturdays.  



  How to pack a cooler for transport: 



5.5.1 Select a cooler that is in good repair and clean. Secure and tape the drain 
plug with tape inside and out.  



5.5.2 Double bag ice in heavy duty ziplock (or equivalent) bag. Do not overfill 
the bag with ice and confirm double bag are securely closed. “Blue Ice” 
shall not be used because of the possibility of samples begin cross-
contaminated.   



5.5.3 Each sample shall be bagged in separate bags. Multiple sample jars or 
bottles comprising a sample can be bagged together providing the bottles 
and jars are wrapped to prevent breakage. Glass 40-milliliter (mL) vials 
containing samples for analysis of VOCs will not be bagged with any 
other bottles or jars. Glass 40-mL vials shall not be packed in the sample 
bag with samples from another location. If vials are transported in a foam 
apparatus, samples from different locations can be bagged together 
provided the level of contamination is generally the same (do not place 
known or suspected low concentration samples and known or suspected 
high concentration samples together). The samples will be bagged in 
resealable plastic bags or sealed in bubble wrap envelopes. 



5.5.4 Put a layer of bubble wrap on the bottom and along the sides of the cooler.  



5.5.5 Place the samples and ice into a large clear plastic bag. The ice bags 
should be placed along all sides of cooler and on the top of the samples. 
Glass 40-mL vials will be placed in the center of the cooler. The plastic 
bag will be sealed with tape once the samples and ice are placed in the 
coolers. 
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Care will be taken when packing coolers for shipment during extreme 
temperatures (hot or cold). Extra ice will be used during periods of 
elevated temperature. When the temperature is below freezing, keep the 
glass jars or bottles in the center of the cooler and extra bubble wrap will 
be used to insulate the sample so the glass bottles are not shattered by 
expending water. Glass 40-mL vials will be placed on their sides so that 
expanding water pushes against the cap of the sample.  



5.5.6 The chain-of-custody form shall be placed inside of a Ziploc bag or 
equivalent and taped to the inside lid of each cooler. If the chain-of-
custody form includes samples in multiple coolers, a copy of the chain-of-
custody form will be placed in each cooler and a note will be added that 
the cooler is one of a group of coolers.  



5.5.7 Two custody seals should be used, one placed over the front opening and 
the other over the side opening (for hinged cooler lids) or the back 
opening (for non-hinged cooler lids). Clear packing tape should be placed 
over the signed and dated custody seal.  The tape should be placed so that 
it covers one half of the custody seal, continues around the cooler, and 
then covers the entire custody seal. The custody seal number(s) should be 
recorded on the chain-of-custody form. 



5.5.8 Seal the cooler using sturdy tape.  



5.5.9 Place up arrow, the “package contains wet ice”, and fragile stickers on the 
outside of the cooler. Examples are provided below. Place any additional 
stickers onto the cooler as required by IATA.  



5.5.10 If the shipment tracking number is known before the coolers are sealed, 
the tracking number should be recorded on the chain-of-custody form 
before it is sealed in the cooler (so that it is on all copies of the COC) and 
in the field notes.  If the tracking number is not known until shipment, it 
should be recorded on the retained copy of the chain-of-custody and in the 
field notes. 
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6. References 



ASTM. ASTM D4840 - Standard Guide for Sampling Chain-of-Custody Procedures. 
2010. 
 
ASTM. ASTM D6911-15 Standard for Packing and Shipping Environmental Laboratory 
Analysis. 2018.  
 
EPA. A Compendium of Superfund Field Operations Methods: Volume 1. US EPA 
OSWER Directive 9355.0-14. 1987. 
 
IATA.  IATA Dangerous Goods Regulations (DGR) Manual, International Air Transport 
Authority. 2017. 
 



END OF DOCUMENT 











 



 



  



 



 



 



 



 



 



ATTACHMENT 1 



Example Chain-of-Custody 



 

















 



 



  



 



 



 



 



 



 



ATTACHMENT 2 



Example Sample Labels 



 



 



 











Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
SVOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
PCB Scan
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
Metals
Date:___/___/___   Time:___:___



Sample ID   1378555uf
07MD509.001
Centredale Manor Litigation Support
Metals (unfiltered)
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
TPH
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
ETPH
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
Standard Leachate
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
Pesticides/Herbicides
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
Physical Analyses
Date:___/___/___   Time:___:___



Sample ID   1378555
07MD509.001
Centredale Manor Litigation Support
Miscellaneous Analyses
Date:___/___/___   Time:___:___



Sample ID   
.
Date:___/___/___   Time:___:___



Sample ID   
.
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
SVOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
PCB Scan
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
Metals
Date:___/___/___   Time:___:___



Sample ID   1378556uf
07MD509.001
Centredale Manor Litigation Support
Metals (unfiltered)
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
TPH
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
ETPH
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
Standard Leachate
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
Pesticides/Herbicides
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
Physical Analyses
Date:___/___/___   Time:___:___



Sample ID   1378556
07MD509.001
Centredale Manor Litigation Support
Miscellaneous Analyses
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___











Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
SVOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
PCB Scan
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
Metals
Date:___/___/___   Time:___:___



Sample ID   1378557uf
07MD509.001
Centredale Manor Litigation Support
Metals (unfiltered)
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
TPH
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
ETPH
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
Standard Leachate
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
Pesticides/Herbicides
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
Physical Analyses
Date:___/___/___   Time:___:___



Sample ID   1378557
07MD509.001
Centredale Manor Litigation Support
Miscellaneous Analyses
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
VOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
SVOC Scan
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
PCB Scan
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
Metals
Date:___/___/___   Time:___:___



Sample ID   1378558uf
07MD509.001
Centredale Manor Litigation Support
Metals (unfiltered)
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
TPH
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
ETPH
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
Standard Leachate
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
Pesticides/Herbicides
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
Physical Analyses
Date:___/___/___   Time:___:___



Sample ID   1378558
07MD509.001
Centredale Manor Litigation Support
Miscellaneous Analyses
Date:___/___/___   Time:___:___
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Example Custody Seal 



 



 



 



 











 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
 



CUSTODY SEAL 
 
 
 
 
 
 
 
 
 



[LEA CUSTODY SEAL/COOLER ID NUMBER] 



Date:  Sampler:  



Time:  Signature 
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Project Name: Huster Road Substation Commission or Project #: 088UE2.01 



Client Name: Ameren Missouri Project Location: St. Charles, Missouri 



Field Work Start Date: 1/1/2022 Anticipated Duration: 3 years 



Project Description 
(include anticipated 
work tasks): 



Operation and maintenance of the groundwater extraction system (GETS), in situ 
bioremediation / bioaugmentation injections (as needed), associated groundwater 
monitoring, and soil sampling / air monitoring during site construction activities (not 
associated with remedial activities) and waste characterization. 



This Project Health and Safety Plan (HASP) was prepared for Loureiro employees performing a specific 
scope of work. It was prepared based on the best available information regarding the physical and chemical 
hazards known or suspected to be present on the project site. While it is not possible to discover, evaluate, 
and protect in advance against all possible hazards, which may be encountered during the completion of 
this project, adherence to the requirements of the HASP will significantly reduce the potential for 
occupational injury or illness. This HASP must be completed by a competent person, approved by the 
Project Manager or Superintendent, and reviewed and signed by the project team. 



Job Hazard Analyses (JHAs) for the primary work tasks identified for this project shall be attached to this 
HASP. The sections below identify the hazards of the project and minimum safe work practices to be used 
by the project team while on-site. 



This HASP was completed by: Karen O’Shaughnessy Date: 1/13/2022 



Project Manager or Superintendent: Derek Ingram Date: 1/13/2022 
 



Project Team & Emergency Contacts 



Company / Entity Role Name 
Primary Contact 



Number 



Loureiro 



Project Manager / 
Superintendent 



Derek Ingram 314-609-3065 



Safety Lead Reginald Gardner 618-567-4703 



Field Personnel Troy Eppinger 618-407-2347 



Ameren 



Project Manager Barbara Miller 314-223-4655 



Director Substation 
Maintenance & Construction 



Joe Fitzgerald 314-288-9539 



Substation Supervisor Jay Pidcock 314-608-6146 



Substation Emergency 
Response 



Ameren Distribution Dispatch 573-681-7567  



Ameren Transmission Dispatch 314-554-2262 



Local Fire Department 
Emergency Response 



St. Charles Fire Department 911 



Local Police St. Charles Police Department 911 



Sedgwick Injury Management Clinical Consultation 1-855-811-5702 



Poison Control Poison Emergency U.S Poison Control Centers 800-222-1222 



DigSafe Utility Clearance National DigSafe Call Center 811 



Missouri Department of 
Natural Resources (MDNR) 



Project Manager Feyi Ilesanmi  



MDNR Environmental 
Emergency Response  



Discharge, Spill, and/or 
Release Notification 



NA 573-634-2436 



Stop Work Authority - Any employee or subcontractor may halt a job or task when a hazardous situation appears 



imminent. Work may resume once the hazard is eliminated or controlled. 
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Emergency Medical Facility Information 



Medical Center Name: Barnes-Jewish St. Peters Hospital Location     



Address: 10 Hospital Drive; St. Peters, MO 63376 



 



Additional Emergency Information 



In addition to any client or work location requirements, follow this basic emergency protocol in the event of an emergency: 
1. In the event of a fire or other emergency, evacuate as soon as possible to a safe assembly location upwind of the incident. 
2. If fire extinguishers are available, they may only be used by trained personnel against a fire still in its beginning stage. 
3. In the event of an injury or illness:  



a. For life-threatening incidents, initiate emergency response (911 or local contact number) and notify Manager. 
b. If the injury is not life threatening, but may require clinical attention or advice, the employee notifies his or her Manager then 



contact Health & Safety. 
c. A first-aid kit should be available for minor injuries, by an employee who is first aid trained. 



4. If chemicals are handled on-site, ensure proper spill prevention and containment is immediately available for use, spill response 
can only be handled by trained personnel, otherwise evacuate and contact the local fire department or designated responder. 



5.     All workplace injuries and illnesses must be reported to Loureiro H&S as soon as possible. For workplace injury or illness 
incidents, the Manager must complete an Incident Investigation Form (available in Appendix A of the Incident Reporting Program) 
within 24 hours of the incident and submit it electronically to Loureiro H&S department. 



Evacuation Assembly Area: 



Site layout showing assembly area is attached 



 



Emergency Communication: 
 



☒ Cell Phone 



☐ Radio 



☒ Hand Signals 



☒ Verbal 



☐ Air Horn 



☐ Other:       



 



☒     Client specific safety procedures or protocols included on page 7 or attached to this HASP. 



 





http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2012%20%2d%20Incident%20Reporting&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d
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Project Hazard Assessment (Check all that apply) 



General Hazards 



☐   N/A 



☒    Aerial Lift Work (Operator training 



required 



☐ Falls from Elevated Work (>4 feet) ☐ Rotating Equipment 



 



☒ Compressed Gases Storage/Use ☐ Flammable Liquids Storage/Use ☒ Slips and Trips 



☐ Confined Spaces (CSE Training 



Required for Permit Entry)  



☒ Forklifts/Lulls (Operator training 



required) 



☒ Utilities – Overhead or 



Underground 



☒ Construction Exposure ☐ Heavy Equipment Use ☒ Vehicular Traffic 



☒ Drilling/Test Pitting ☐    Hot Work – Cutting, welding, or 



grinding generated sparks or heat 
sources. (Hot work permit required) 



☐ Working In, Over, or Adjacent 



to Water 



☒ Energized Equipment or Circuits ☐     Manufacturing Area Exposure ☐ Falling/Overhead Objects 



☐ Excavation/trenching Work ☐     Pinch Points ☒ Power Equipment/Tool 
 



Biological / 
Environmental 
Hazards 



☐   N/A 



☒     Excessive Cold (<32°F) ☒ Poisonous Plants (Ivy, oak, sumac, 



ragweed, hogweed, etc.) 



☐ Wild/Dangerous Animals 



☒ Excessive Heat (>91°F) ☒ Ticks ☒ Wet Conditions 



☐ Microbiological (bacterial/viral) 



such as in wastewater or 
research labs 



☒ Venomous animals (Spiders, 



wasps, bees, snakes, etc.) 



☐ Other:       



☒ Mosquitoes   



 



Chemical Hazards 



☐   N/A 



☐     Acid and Alkaline Substances ☒ Oxidizers ☒  List site-specific constituents  
(or attach to HASP): 



☒ Contaminated Soil/Particulate ☐ Radiological (Contact H&S) 1. Chlorinated VOCs (PCE, TCE 
1,1-DCE, trans-1,2-DCE, cis-
1,2-DCE, and VC) 



☐ Flammable/Explosive ☐ Reactive 2. Sodium permanganate (residual 
oxidant in groundwater from 
previous remedial activities) ☐ Organic Solvents ☒ Volatiles/Semi Volatiles 



 



Ergonomic Hazards 



☐   N/A 



☒     Bending/Twisting ☒ Pulling/Tugging ☐ Repetitive Motion 



☐     Climbing ☒ Lifting  
 



Eye/Face Hazards 



☐   N/A 



☐     Acid and Alkaline Substances ☐ Particulates ☐ Welding Arc 



☐ Laser Operations ☐ Sharps/Punctures ☐ Other:       



☒ Liquid Splashes ☐ Ultraviolet Radiation          
 



Foot Hazards 



☐   N/A 



☒     Crush ☐ Conductive Hazards ☐ Other:       



☒     Sharps/Puncture ☐ Chemical Hazards          



 



Hand Hazards 



☐   N/A 



☐ Acid and Alkaline Substances ☒ Handling Contaminated Media ☐ Sharps/Punctures 



☒ Excessive Cold (Surface <40°F) ☐ High Vibration ☐ Other:       



☒ Excessive Heat (Surface >100°F) ☐ Organic Solvents          



 



Hearing Hazards 



☐   N/A 
☐ Impact Noise  ☒ High Ambient Noise  ☐ Other:       



 



Respiratory Hazards 



☐   N/A 



☐ Acid Gases ☐ Lead (Contact H&S) ☐ Oxygen Deficient 



☐ Asbestos (Contact H&S) ☐ Mercury Vapor ☐ Particulate (respirable) 



☐ Asbestos/Particles  ☐ Methylamine ☐ Silica (respirable, crystalline) 



☐ Ammonia  ☐ Mold ☐ Welding Fumes 



☐ Chromium ☒ Organic Vapors ☐ Other:       
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Personal Protective Equipment Requirements (Check all that apply) 



Completion of this section also serves as a certified personal protective equipment (PPE) hazard assessment. 



Level D Work Gear 



☐   N/A 



☐ Cotton Coveralls ☒ Long Pants ☒ Safety Glasses 



☒ Hard Hat ☐ Rubber Boots  ☒ Safety-Toed Boots 



☒ Hi-Visibility Vest or Equivalent 
☒ Sleeved shirts (short or long, as 



appropriate) 
 



 



Body Protection 



☐   N/A 



☐ Fire Resistant Clothing ☐ Lab Coat ☐ Insulated Coveralls   



☐ Fully Encapsulating Suit ☒ Tyvek® QC Coveralls or 



Equivalent 



☐ Personal Fall Arrest System 



(appropriate harness, 
lanyard, anchor point) 



☐ Tyvek Coveralls or Equivalent ☐ Tyvek® SL Coveralls or 



Equivalent 



☐  Other:  



 



Electrical Clothing / 
Equipment 



☐   N/A 



☐ Arc-Flash Hazard Clothing: 



(qualified electrical workers only) 



☐ High Visibility Vest (arc rated) ☒ GFCI 



        ☐ PPE Category 1 ☐ Personal Fall Arrest System (arc 



rated) 



☐ Other:       



        ☐ PPE Category 2 ☐ Insulated Tools  



        ☐ PPE Category 3 or 4 (Not 



allowed by Loureiro, must be 
subcontracted) 



☐ Multi-meter  



 



Eye / Face 
Protection 



☐   N/A 



☒     Chemical Goggles ☐ Welding Goggles   ☐ Welding Screens 



☒     Face Shield ☐ Welding Helmet  



 



Hand Protection 



☐   N/A 



☐     Anti-Vibration Gloves ☒ Cut-Resistant Gloves ☐ Rubber Gloves 



☐     Butyl Gloves ☐ Leather Gloves ☒ Nitrile Gloves 



☐     Cotton Gloves ☐ Neoprene Gloves ☐ Other:       



☐ Insulated Gloves or Glove Liners   
 



Head Protection 



☒   N/A 



☐     Bump/Miners Helmet ☐ Head Lamp ☐ Other:       



 



Hearing Protection 



☐   N/A 



☒ Ear Plugs* 



*For noise levels exceeding 85dBA. 
Check the Noise Reduction Rating of 
plugs to ensure adequate protection. 



☒     Ear Muffs* 



 



☐ Ear plugs and muffs** 



**Dual protection is 
recommended by NIOSH for 
noise levels exceeding 100 dBA. 



 



Respiratory 
Protection 



☒   N/A 



Respiratory Protection (If respiratory protection is required, refer to the Respiratory Protection Program of the 
Corporate H&S Program Manual. Every employee shall ensure that facial hair does not interfere with the 
effectiveness of their respirator. Each employee voluntarily wearing a respirator must have prior approval from 
H&S department) 



Respirator Type Cartridge Types 



☐   Dust Mask (nuisance dust) ☐ Particulate P100 ☐ Other:       



☐   Half Face   ☐     Organic Vapor  



☐   Full Face ☐ Mercury Vapor  



☐   Powered APR ☐ Acid Gas     



☐   Airline Respirator or SCBA 



      (Contact H&S) 



☐ Ammonia / Methylamine 
    



 



Additional PPE 



☐   N/A 



☐ Insect gaiters ☐ Personal Flotation Device ☐     Waders 



☒ Insect Repellant 



(DEET, permethrin) 



☒ Sunscreen (broad spectrum) ☐ Other:       





http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2017%20%2d%20Respiratory%20Protection&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d
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Air Monitoring Protocol (Check all that Apply, if Required) 



Task(s) Requiring 
Monitoring 



☐   N/A 



☐ Confined Space Entry ☐ Exclusion Zone Monitoring ☐ Other:       



☒ Excavation ☐ Worksite Perimeter Monitoring  



 



Air Hazards 



☐   N/A  



☐ Asbestos (Contact H&S) ☐ Hydrogen Sulfide (H2S) ☒ Volatile Organics 



☐ Carbon Monoxide ☐ Lead (Contact H&S) ☐ Oxygen 



☐ Dioxins ☐ Particulate ☐ Other:       



☐ Hexavalent Chromium ☐ PCBs ☐ Hydrocarbons 



☐ Respirable Crystalline Silica (air 



monitoring not required if Table 1 
is followed. See page 6 for more 
silica controls) 



  



 



Air Monitoring  
Equipment / Device 



☐   N/A 



☐ Aerosol/Dust Meter ☐ Noise Meter ☐ Other:       



☐ Colorimetric Tubes ☐ Personal Sampling Badges  



☐ Heat monitoring equipment ☐ Personal Sampling Pumps  



☐ Multi-gas meter ☒ Photoionization Detector       



 



Equipment Chemical of Concern Action Levels Safety Action 



☐ Aerosol Dust Meter  Nuisance Dust or Particulates Any visual observation of 
uncontrolled dust or >5 mg/m3 in 
work zone; or >0.150 mg/m3 above 
background at work zone perimeter. 



Stop work, apply wet controls to 
reduce dust generation, other 
controls such as HEPA vacuum 
units for power tools may also be 
evaluated as applicable. 



☐ Multi-Gas Meter Hazardous Atmosphere Oxygen >19.5%-<23.5%  
LEL < 10% 
H2S < 10 ppm   



CO   < 35 ppm 



Stop work, apply ventilation 
controls to bring the atmosphere 
within safe limits. Monitor 
continuously if atmosphere does 
not improve, stop work, and 
contact H&S. 



☒ PID Volatile Organics > 5 ppm sustained for >1 minute or 
any reading > 10 ppm in breathing 
zone. 



Stop work; apply ventilation to 
reduce concentrations. If 
concentrations cannot be 
reduced, stop work, move to safe 
locations, and contact H&S. 



☐ Other                   
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Additional Planning Considerations and Controls 



Work Area / Traffic 
Controls 



☒ Caution/Warning Tape ☐ Police Detail/Escort ☒ Work Zone Signage 



☒ Fencing ☒ Traffic Cones ☐ Other:       



☐ Low Visibility/Evening Work 
☐ Traffic Control Plan 



Required (refer to plan) 



 



☐ Flaggers ☐ Vehicle Barriers  
 



Heat Stress Controls 



☒ Water and rest breaks provided ☒    Potable water onsite ☐    Other:       



☒ Employees trained in recognition 



of heat-related illnesses 



☒ Access to AC in vehicle, 



office, trailer, nearby 
building, etc. 



 



 



Sanitation 



☒    Portable toilet (1 per 20 workers – 



Doesn’t apply to mobile crews 
with transportation readily 
available to nearby toilet facilities 



☐    Showers/Changing Rooms – Needed when project is 



greater than 6 months or if decontamination procedures 
indicate a need 



Hazard Communication 
Which hazardous chemicals will be used or maintained at the jobsite by Loureiro personnel? 



☐ None. No further action 



needed. 
☒ Attach inventory list and Safety Data Sheets (SDSs). Refer to the SharePoint Site for database 



of current SDSs, or contact the chemical manufacturer directly for SDS. All SDSs for this project 
must be saved to the project folder, in the Health & Safety folder. 



 



Crystalline Silica Exposure Control Plan 
Any tasks involving sanding, drilling, jackhammering, sawing, or mixing of asphalt, brick, concrete products, rock, 



sand, or stone? 



☒ None. No further action 



needed. 



☐ Employees Avoid All Respirable Silica-



Generating Areas 



☐ Exposure Determination Needed (required if 



employees have exposure and OSHA Silica 
Table 1 is not followed – contact H&S) 



☐ Follow All Controls in OSHA Silica Table 1 



(located in the Construction Safety 
Program in the Corporate H&S Program 
Manual) 



☐ Routine Observations by Competent Person 



(required for construction projects generating 
silica above 25 µg/m3). The Competent Person 
for this project is:       



    



Permit Required Activities 
Any Loureiro required permits and Client required permits should be included with this HASP. 



 Activity  Permit Process 



☒ None. No further action 



needed. 



☐     Confined Space Entry. Will the work 



include a permit required entry of a 
confined space by employees following 
this HASP? 



CSE Planning Checklist and Entry permit(s) must be 
attached to this HASP and completed as applicable. 
They are available in the Confined Space Entry 
Program of the Corporate H&S Program Manual. 



☐     Lock Out / Tag Out.  Will hazardous 



energies need to be controlled to conduct 
work tasks? 



Equipment-specific energy control procedures will 
be developed and attached to this HASP. 



☐     Hot Work.   Will hot work be performed by 



employees following this HASP? 



Hot work permit(s) must be attached to this HASP 
and completed as applicable. Permit is available in 
the Construction Safety Program of the Corporate 
H&S Program Manual. 



☐     Groundbreaking.   Will groundbreaking 



be performed by employees following this 
HASP? 



Pre-Groundbreaking Checklist and Groundbreaking 
Permit(s) must be attached to this HASP and 
completed as applicable. Checklist and Permit are 
available in the Utility Location Program of the 
Corporate H&S Program Manual. 



☐     Client required permit:            



 





https://woodardcurran.sharepoint.com/healthsafety/_layouts/15/WopiFrame.aspx?sourcedoc=%7B8021538D-843D-466F-BFC4-B07BF300C1CE%7D&file=Appendix%20I%20Exposure%20Control%20Methods%20When%20Working%20with%20Materials%20Containing%20Crystalline%20Silica.docx&action=default&IsList=1&ListId=%7BA07D965C-3D1A-4238-8502-581B2A13CB0C%7D&ListItemId=258


https://woodardcurran.sharepoint.com/healthsafety/_layouts/15/WopiFrame.aspx?sourcedoc=%7B8021538D-843D-466F-BFC4-B07BF300C1CE%7D&file=Appendix%20I%20Exposure%20Control%20Methods%20When%20Working%20with%20Materials%20Containing%20Crystalline%20Silica.docx&action=default&IsList=1&ListId=%7BA07D965C-3D1A-4238-8502-581B2A13CB0C%7D&ListItemId=258


http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2003%20%2d%20Confined%20Space%20Entry&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d


http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2003%20%2d%20Confined%20Space%20Entry&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d


http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2004%20%2d%20Construction%20Safety&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d


http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2018%20%2d%20Utility%20Location&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d
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Specialized Requirements  
(Please check if any of the following is required for work on the Site. Contact H&S for further guidance) 



☐ None. No further action 



needed. 



☐ Confined Space Entry ☐ OSHA 10 Hour General Industry Safety 



Training 



☐ First Aid/CPR (Required if emergency care is 



more than 3-4 minutes from project location) 



☐ OSHA 30 Hour Construction Safety Training 



☒ HAZWOPER 40 Hour Training & Annual 



Refresher 



☐ Powered Industrial Vehicle Operation (PIV) 



☒ HAZWOPER 8 Hour Supervisory Training 



(Required for Site Safety Officer/Field 
Lead/Project Manager) 



☐ Silica Awareness Training 



☐ Lock Out / Tag Out ☒    Other: Ameren Contractor EH&S Training 



must be completed before entering the 
substation  ☒ OSHA 10 Hour Construction Safety Training 



   



Surveillance Components 
Refer to the Medical Surveillance Program of the Corporate H&S Program Manual for guidance on this section. 



☐ None. No further action 



needed. 



☒ HAZWOPER Medical Surveillance ☐ USDOT Screenings 



☐ Medical Clearance for Respirator Use ☐ Vision Test (required every 3 years to 



operate a PIV) 



☐ Silica Medical Clearance (for employees 



wearing respirator for silica protection ≥ 30 
days per year.) 



☒ Client Required Screenings 



☐    Other:        



 



Decontamination Procedures 



☐ Not Required ☒ Required (Attach procedures to HASP) 



Job Hazard Analysis 



Please list all JHA’s for the project and attach them to this HASP 



1. General Site Activities  4. Soil Monitoring and Sampling 



2. In Situ Bioremediation / Bioaugmentation Injection 5. Groundwater Extraction System (GETS) operation and maintenance 



3. Groundwater Monitoring  6. 



Client Specific Emergency Procedures 



Please summarize any additional emergency procedures or reporting protocols below or attach to this HASP 



Immediately contact: 



Ameren Distribution Dispatch at (573) 681-7567 and Ameren Transmission Dispatch at (314) 554-2262. 



 



  





http://sharepoint/Corporate/Safety/Corporate%20Health%20%20Safety%20Program%20Manual/Forms/AllItems.aspx?RootFolder=%2fCorporate%2fSafety%2fCorporate%20Health%20%20Safety%20Program%20Manual%2fChapter%2014%20%2d%20Medical%20Surveillance&FolderCTID=&View=%7b357EFB1D%2d4EFE%2d4088%2dB1FF%2d7D68AEAE6445%7d
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Project Name: Huster Road Substation 
Commission or 
Project #: 



088UE2.01 



Client Name: Ameren Missouri Project Location: St. Charles, Missouri 



Field Work Start 
Date: 



1/1/2022 Anticipated Duration: 3 years 



Project Description 
(include anticipated 
work tasks): 



Operation and maintenance of the groundwater extraction system (GETS), in situ 
bioremediation / bioaugmentation injections (as needed), associated groundwater 
monitoring, and soil sampling / air monitoring during site construction activities (not 
associated with remedial activities) and waste characterization. 



HASP Acknowledgement  
(I acknowledge that I have reviewed this HASP, and all attachments, and understand its requirements) 



Employee Name / Signature Company / Entity 
Date 



Acknowledged 
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Decontamination Procedures 



The JHAs included in the HASP outline procedures to minimize contamination of on-site personnel. 



In most cases, PPE will be removed without need for decontamination procedures and will be 



deposited in a designated container for disposal. 



There is a potential that certain tasks will require implementation of the personal decontamination 



procedures outlined below. Such a determination will be made by the site safety lead and will typically 



be presented during the daily safety meeting. Prior to commencing work, all personnel will be trained 



in routine decontamination procedures by the site safety lead or appointed designee. 



Procedure: 



All employees leaving a contaminated area shall be decontaminated as appropriate. Personal 



decontamination procedures, if deemed necessary by the site safety lead, will be as follows: 



• Rinse and dispose of outer disposable protective clothing and boots. 



• If permeable clothing becomes wetted with hazardous materials, the clothing should be 



removed. Such wetted clothing shall be decontaminated or disposed of before it is removed 



from the work zone.  



• Remove outer non-disposable protective clothing while keeping inner gloves/boots on. 



• Wash face, hands, and forearms. 



Location:  



Decontamination should occur in a location that will minimize the exposure of uncontaminated 



employees or equipment to contaminated employees or equipment. A personal decontamination 



station where workers can drop equipment and remove PPE will be set up inside the boundary of the 



work zone.  



Good personal hygiene practices will be followed at all times. Handwashing facilities will be 



provided, and personnel are required to wash hands prior to entering vehicles, eating, drinking, or 



when departing the work zone.   



 



  











         
  SAFETY DATA SHEET 
 



EOS Remediation, LLC 



Section 1: Identification 



Product Name: EOS Pro 



Chemical Description: Mixture; vegetable oil emulsion 



Manufacturer: EOS Remediation 
1101 Nowell Road 
Raleigh, NC 27607 
(P): 919-873-2204 
www.eosremediation.com 



Recommended Use: Groundwater bioremediation (environmental applications) 



Restricted Use: Not for human consumption. 



24-Hour Emergency Contact: ChemTel: United States 
(P): 800-255-3924 
ChemTel: International 
(P): 813-248-0585 



 



Section 2: Hazard(s) Identification 



Hazard Classification: Irritant (skin and eye) 



Signal Word: Warning 



Hazard Statement(s): Potential eye and skin irritant. 



Pictograms: 



 
Precautionary Statement(s): Not for human consumption. Do not store near excessive heat or oxidizers. 



Avoid contact with eyes and skin. Wear protective gloves and eye 
protection. 



 



Section 3: Composition/Information on Ingredients 



Common Name(s) CAS NO. % by Weight 



Soybean Oil 8001-22-7 59.8 



Food Grade Emulsifiers 
Trade Secret



1,2 
Proprietary 10 



Soluble Substrates 
Trade Secret



1,2 
Proprietary 4 



Food Additives/Preservatives 
Trade Secret



1 
Proprietary 0.3 



Nutrients/Extracts 
Trade Secret



1,2 
Proprietary 1 



Water 7732-18-5 Balance 



1 – The precise composition of this product is proprietary information. A more complete disclosure will be 
provided to a physician in the event of a medical emergency. 
2 – The soluble substrates and emulsifiers are generally recognized as safe for food contact. 
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EOS Remediation, LLC 2 



Section 4: First-Aid Measures 



Routes of Exposure Emergency First-Aid Procedures 



Inhalation Remove to fresh air. 



Eye Contact Flush with water for 15 minutes; if irritation persists see a physician. 



Skin Contact Wash with mild soap and water. 



Ingestion Product is non-toxic. If nausea occurs, induce vomiting and seek medical 
attention.  



 



Section 5: Fire-Fighting Measures 



Extinguishing Media: CO2, foam, dry chemical  
Note: Water, fog and foam may cause frothing and spattering. 



Special Fire Fighting Procedures: Wear self-contained breathing apparatus and chemical resistant clothing. 
Use water spray to cool fire exposed containers. 



Fire Hazard(s): Burning will cause oxides of carbon. 



 



Section 6: Accidental Release Measures 



Personal Precautions:  Avoid contact with eyes and skin. Do not consume. 



Emergency Procedures: N/A 



Methods & Materials used for 
Containment: 



Compatible granular absorbent 



Cleanup Procedures: Spread compatible granular absorbent over spill area and sweep using 
broom and pan; dispose in appropriate receptacle. Clean area with water. 



 



Section 7: Handling and Storage 



Safe Handling & Storage: Do not store near excessive heat or oxidizers. 



Other Precautions: Consumption of food and beverages should be prevented in work area 
where product is being used. After handling product, always wash hands 
and face thoroughly with soap and water before eating, drinking, or 
smoking. 



 



Section 8: Exposure Controls/Personal Protection  
Exposure Limits 



OSHA PEL: NE  



ACGIH TLV: NE  



NIOSH REL:  NE  



Personal Protective Measures 



Respiratory Protection: Not normally required. P95 respirator if aerosols might be generated. 



Hand Protection: Protective gloves are recommended 



Eye Protection: Recommended 



Engineering Measures: Local exhaust ventilation if aerosols are generated 



Hygiene Measures: Wash promptly with soap & water if skin becomes irritated from contact. 



Other Protection: Wear appropriate clothing to prevent skin contact.  
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Section 9: Physical and Chemical Properties 
Appearance: White Liquid Explosive Limits: NE 



Odor: Vegetable Oil Vapor Pressure: NE 



Odor Threshold: NE Vapor Density: Heavier than air 



pH: Neutral Relative Density: 0.96-0.98 



Melting Point/Freezing Point: Liquid at room 
temperature 



Solubility: Dispersible 



Boiling Point: 212°F (100°C) Partition coefficient: NE 



Flash Point: >300°F (149°C) Auto-ignition Temperature: NE 



Evaporation Rate: NE Decomposition Temperature: N/A 



Flammability (solid, gas): NE Viscosity: 500-1500 cP 



NE – Not Established 



Section 10: Stability and Reactivity 



Stability: Stable 



Incompatibility: Strong acids and oxidizers 



Hazardous Decomposition 
Products: 



Thermal decomposition may produce oxides of carbon 



Hazardous 
Reactions/Polymerization: 



Will not occur 



Conditions to Avoid: None known 



 



Section 11: Toxicological Information 



Likely Routes of Exposure: Ingestion, dermal and eye contact 



Signs and Symptoms of Exposure: None known 



Health Hazards 



 Acute: Potential eye and skin irritant 



 Chronic: None known 



Carcinogenicity 



 NTP: No 



 IARC: No 



 OSHA: No 



 



Section 12: Ecological Information (non-mandatory) 
There is no data on the ecotoxicity of this product. 



 



Section 13: Disposal Considerations (non-mandatory) 
Waste Disposal Methods: Dispose of according to Federal and local regulations for non-hazardous 



waste. Recycle, if practical. 
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Section 14: Transport Information (non-mandatory) 
The product is not covered by international regulation on the transport of dangerous goods. 



No transport warning required. 



 



Section 15: Regulatory Information (non-mandatory) 
N/A 



 



Section 16: Other Information 



Date of Preparation: 29 May 2014 



Last Modified Date: 5 September 2014 



The information contained herein is based on available data and is believed to be correct.  However, EOS 
Remediation, LLC makes no warranty, expressed or implied, regarding the accuracy of this data or the results to 
be obtained thereof.  This information and product are furnished on the condition that the person receiving 
them shall make his/her own determination as to the suitability of the product for his/her particular purpose. 



 



 











PRODUCT NAME: Wilclear Sodium Page 1/6



VERSION 1 ISSUED: 06-01-15



SAFETY DATA SHEET



1. IDENTIFICATION OF MATERIAL AND SUPPLIER



Product Identifier: Wilclear Sodium Lactate 60% Solution



Other Name(s): sodium lactate



Recommended Use: In-situ Bioremediation



Recommended Restrictions: none known



Supplier Name: JRW Bioremediation, LLC



Address: 14321 W. 96th Terrace



Lenexa, KS 66215



Telephone: 913-438-5544



EMERGENCY Telephone: 800-779-5545 x 116 (Mon-Fri 9am-5pm CST)



913-961-6644 (afterhours)



2. HAZARD IDENTIFICATION



Health & Physical Hazards:



This product contains no substances in their current physical state that are considered to be hazardous to



health and has a low order of toxicity. No acute or delayed symptoms or effects have been observed.



Flammability Hazards:



This is a Non-Flammable liquid



Reactivity Hazards:



This product is considered stable. There are no known physical or chemical hazards, incompatibilities,



hazardous decomposition or byproducts.



OSHA Hazards: L



This material is not considered hazardous by OSHA. No labels or signage are known to be required.
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3. COMPOSITION / INFORMATION ON INGREDIENTS



Components CAS # % by Weight Hazard Classification



Sodium lactate 72-17-3 60% none



Water 7732-18-5 40% none



4. FIRST-AID MEASURES



Inhalation:



Inhalation of mist may cause mild irritation of respiratory system. Move to fresh air.



Skin Contact:



In case of contact with skin, immediately wash with plenty of soap and water while removing contaminated
clothing. Seek medical attention if skin Irritation develops or persists.



Eye Contact:



In case of contact with eyes, immediately flush eyes with water for at least 15 minutes, lifting eyelids to
facilitate irrigation. Get medical attention if necessary.



Ingestion:



If swallowed, rinse mouth. Should symptoms occur, get medical attention.



Signs and symptoms of exposure: None determined. Treat symptomatically.



Medical Conditions aggravated by exposure: None determined. Treat symptomatically.



5. FIRE-FIGHTING MEASURES



Suitable Extinguishing Media: Water, carbon dioxide, foam, or dry chemical.



Unsuitable Extinguishing Media: Do not use heavy water stream as it may spread or scatter.



Specific hazards from substance/mixture: Thermal decomposition may lead to release of irritating or



toxic gases and vapors.



General fire hazards: No unusual fire or explosion hazards noted



Special protective equipment / precautions for fire-fighters:



Wear full protective clothing and positive pressure breathing apparatus.
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6. ACCIDENTAL RELEASE MEASURES



Methods and Materials for containment and clean up:



Contain spill with absorbent materials such as vermiculite or soil; shovel and place material in drum for



disposal. Flush area with water. Surfaces may become slippery after spillage. Dispose of according to all



local, state, and federal regulations at an approved waste treatment facility.



Personal precautions / Protective equipment:



Use personal protective equipment. Prevent spills, contamination, and leakage.



Environmental precautions:



No special environmental precautions required.



7. HANDLING AND STORAGE



Precautions for safe handling:



Observe good work and industrial hygiene practices. Use personal protective equipment. Avoid contact



with skin, eyes, and clothing. Avoid breathing mists and vapors. Wash hands after use of this product. Do



not eat, drink, or smoke while using product. Prevent spills, contamination, and leakage.



Conditions for safe storage, including any incompatibilities:



Keep container tightly closed. Keep in properly labeled containers. Store in a well ventilated, cool, dry



area.



8. EXPOSURE CONTROLS / PERSONAL PROTECTION



Control parameters: No exposure or biological limits noted for ingredients(s).



Appropriate engineering controls: Use adequate mechanical ventilation, especially in



confined spaces. Local exhaust is recommended.



Temperatures best kept below 2000 C or 3900 F.



Individual protection measures, such as Personal Protective Equipment (PPE):



Eye/Face protection: Chemical goggles recommended.



Skin / hand / body protection: Chemical resistant gloves recommended.



Suitable protective clothing as defined by employer.



Respiratory protection: None required under normal use.



General considerations: Use good industrial hygiene and best safety practices.



When using material, do not eat, drink, or smoke. Remove



and wash any contaminated clothing before storage or re-



use.
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9. PHYSICAL AND CHEMICAL PROPERTIES



Appearance: Clear to light yellow



Physical state: liquid



Odor: slight to no odor



Odor threshold: not applicable



pH: 6.0 - 8.5



Melting point/freezing point: decomposes



Initial boiling point: 221ºF



Closed cup Flash point: not applicable



Evaporation rate: not determined



Flammability (solid, gas): not determined



Upper/lower flammability or explosive limits: not determined



Vapor pressure (Mg Hg): not determined



Vapor density (air = 1): not determined



Density: 1320-1340 kg/m3



Viscosity 100cP @ 200



Molecular Weight: 112.07



Solubility in water: soluable



Auto-ignition temperature: not determined



Decomposition temperature: >2000 C / >392 ºF



Specific Gravity (H2O = 1): 1.32 H2O=1 @ 20ºC



10. STABILITY AND REACTIVITY



Reactivity: Non-reactive under conditions of normal use, storage & transport.



Chemical stability: Stable under conditions of normal use, storage and transport.



Possibility of hazardous reactions:



Conditions to avoid: Temperatures above >2000 C / >392 ºF



Incompatible materials: None in particular.



Hazardous decomposition products: None known.
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11. TOXICOLOGICAL INFORMATION



No adverse health effects are expected if the product is used as intended and in accordance with this Safety



Data Sheet.



Inhalation: No known effects but if symptoms are experienced, remove source of



contamination or move to fresh air.



Ingestion: If swallowed, get medical attention.



Skin: In case of contact with skin, immediately wash with plenty of soap and water while



removing contaminated clothing. No known effect but seek medical attention if



skin irritation develops or persists.



Eye contact: In case of contact with eyes, immediately flush eyes with water for at least 15



minutes, lifting eyelids to facilitate irrigation. Get medical attention if necessary.



Signs & symptoms of exposure:



Carcinogenicity: Contains no known ingredient listed as carcinogen.



Mutagenicity: No known effect.



Reproductive Toxicity: No known effect.



12. ECOLOGICAL INFORMATION



Ecotoxicity: Product is not considered environmentally hazardous and is not



expected to cause significant harm to aquatic, animal, or plant life.



Persistence/degradability: Readily biodegradable.



Bioaccumulative potential: Not expected to bioconcentrate or bioaccumulate.



Mobility in soil: No specific information available.



13. DISPOSAL CONSIDERATIONS



Disposal Methods:



Contain spill with absorbent materials such as clay or soil and shovel and place material in drum for



disposal. Surfaces may become slippery after spillage. Dispose of according to all local, state, and federal



regulations at an approved waste treatment facility.
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14. TRANSPORTATION INFORMATION



DOT hazard class: Not Applicable, non-regulated



Labeling: Not Applicable



Proper Shipping Name: Wilclear® Sodium Lactate 60% Solution



NMFC#: 46400.02



Class 70



15. REGULATORY INFORMATION



Restrictions on use: None.



Other regulations: No information available or not applicable.



16. OTHER INFORMATION



The information in this SDS summarizes to the best of our knowledge at the date of issue, the chemical



health and safety hazards of this material and general guidance for safe handling, use, processing, storage,



transportation, disposal, and release. This information is not intended to be considered a warranty or



quality specifications. The information contained relates only to the specific material designated and may



not be valid if used in conjunction with other materials or in any other processes other than intended use.



If further clarification or information is required, please contact JRW Bioremediation.
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Section 1: Identification 
Product Name:  EOS® Vitamin B‐12 Supplement 



Chemical Description:  Solution 



Manufacturer:  EOS Remediation 
1101 Nowell Road 
Raleigh, NC 27607 
(P): 919‐873‐2204 



Recommended Use:  Groundwater bioremediation (environmental applications) 



Restricted Use:   Not for human consumption. 



24‐Hour Emergency Contact:   ChemTel: United States 
(P): 800‐255‐3924 
ChemTel: International 
(P): 813‐248‐0585 



 



Section 2: Hazard(s) Identification 
Hazard Classification:  Irritant (skin and eye) 



Signal Word:  Warning 



Hazard Statement(s):  Potential eye and skin irritant. 



Pictograms: 



Precautionary Statement(s):  Not for human consumption. Avoid contact with eyes and skin. Wear 
protective gloves and eye protection. Ingestion of large quantities may 
cause gastric disturbances. 



 



Section 3: Composition/Information on Ingredients 



Common Name(s)  CAS NO.  % by Weight 



Cyanocobalamin  68‐19‐9  0.2‐0.26 



Water  7732‐18‐5  0.74‐0.8 



 



Section 4: First‐Aid Measures 
Routes of Exposure  Emergency First‐Aid Procedures 



Inhalation  Remove to fresh air. 



Eye Contact  Flush with water for 15 minutes; if irritation persists see a physician. 



Skin Contact  Wash with mild soap and water. 



Ingestion  Product is non‐toxic. If nausea occurs, induce vomiting and seek medical 
attention. 
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Section 5: Fire‐Fighting Measures 
Extinguishing Media:  CO2, foam, dry chemical 



Special Fire Fighting Procedures:  None 



Fire Hazard(s):  None 



 



Section 6: Accidental Release Measures 
Personal Precautions:   Avoid contact with eyes and skin. Do not consume. 



Emergency Procedures:  N/A 



Methods & Materials used for 
Containment: 



Compatible granular absorbent 



Cleanup Procedures:  Spread compatible granular absorbent over spill area and sweep using 
broom and pan; dispose in appropriate receptacle. Clean area with water. 



 



Section 7: Handling and Storage 
Safe Handling & Storage:  Keep container tightly closed in a dry and well‐ventilated place. Protect 



from sunlight. Recommended storage temperature is 2‐8 °C. 



Other Precautions:  Consumption of food and beverages should be prevented in work area 
where product is being used. After handling product, always wash hands 
and face thoroughly with soap and water before eating, drinking, or 
smoking. 



 



Section 8: Exposure Controls/Personal Protection   
Exposure Limits 



OSHA PEL:  NE   



ACGIH TLV:  NE   



NIOSH REL:   NE   



Personal Protective Measures 



Respiratory Protection:  Not normally required. 



Hand Protection:  Protective gloves are recommended 



Eye Protection:  Recommended 



Engineering Measures:  Local exhaust ventilation 



Hygiene Measures:  Wash promptly with soap & water if skin becomes irritated from contact. 



Other Protection:  Wear appropriate clothing to prevent skin contact.  
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Section 9: Physical and Chemical Properties 
Appearance:  Red Liquid  Explosive Limits:  N/A 



Odor:  None  Vapor Pressure:  24 mm Hg 



Odor Threshold:  N/A  Vapor Density:  NE 



pH:  Neutral  Relative Density:  NE 



Melting Point/Freezing Point:  32°F (0°C)  Solubility:  Soluble 



Boiling Point:  212°F (100°C)  Partition coefficient:  NE 



Flash Point:  NE  Auto‐ignition Temperature:  NE 



Evaporation Rate:  NE  Decomposition Temperature:  NE 



Flammability (solid, gas):  NE  Viscosity:  NE 



 



Section 10: Stability and Reactivity 
Stability:  Stable. Decomposes on exposure to light. 



Incompatibility:  Water reactive materials 



Hazardous Decomposition 
Products: 



None known 



Hazardous 
Reactions/Polymerization: 



Will not occur 



Conditions to Avoid:  None known 



 



Section 11: Toxicological Information 
Likely Routes of Exposure:  Ingestion, dermal and eye contact 



Signs and Symptoms of Exposure:  None known 



Health Hazards   



  Acute:  Potential eye and skin irritant. Ingestion in large amounts may cause gastric 
disturbances. 



  Chronic:  None known 



Carcinogenicity   



  NTP:  No 



  IARC:  No 



  OSHA:  No 



 



Section 12: Ecological Information (non‐mandatory) 
There is no data on the ecotoxicity of this product. 



 



Section 13: Disposal Considerations (non‐mandatory) 
Waste Disposal Methods:  Dispose of according to Federal and local regulations for non‐hazardous 



waste. Recycle, if practical. 
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Section 14: Transport Information (non‐mandatory) 
The product is not covered by international regulation on the transport of dangerous goods. 



No transport warning required. 



 



Section 15: Regulatory Information (non‐mandatory) 
N/A 



 



Section 16: Other Information 
Date of Preparation:  21 November 2014 



Last Modified Date:  21 November 2014 



The information contained herein is based on available data and is believed to be correct.  However, EOS 
Remediation, LLC makes no warranty, expressed or implied, regarding the accuracy of this data or the results to 
be obtained thereof.  This information and product are furnished on the condition that the person receiving 
them shall make his/her own determination as to the suitability of the product for his/her particular purpose. 



 



 











SAFETY DATA SHEET



1. Identification



Product identifier RemOx® L ISCO Reagent



Other means of identification Not available.



Recommended use Liquid oxidant recommended for applications that require a concentrated permanganate solution.



Recommended restrictions Use in accordance with supplier's recommendations.



Manufacturer / Importer / Supplier / Distributor information



Manufacturer/Supplier CARUS CORPORATION



Address 315 Fifth Street,



Peru, IL 61354, USA



Telephone 815 223-1500 - All other non-emergency inquiries about the product should be
directed to the company



E-mail salesmkt@caruscorporation.com



Website www.caruscorporation.com



Contact person Dr. Chithambarathanu Pillai



Emergency Telephone For Hazardous Materials [or Dangerous Goods] Incidents ONLY



(spill, leak, fire, exposure or accident), call CHEMTREC at



CHEMTREC®, USA: 001 (800) 424-9300



CHEMTREC®, Mexico (Toll-Free - must be dialed from within country):
01-800-681-9531



CHEMTREC®, Other countries: 001 (703) 527-3887



2. Hazard(s) identification



Category 2Oxidizing liquidsPhysical hazards



Category 4Acute toxicity, oralHealth hazards



Category 1BSkin corrosion/irritation



Category 1Serious eye damage/eye irritation



Category 3 respiratory tract irritationSpecific target organ toxicity, single exposure



Not classified.OSHA defined hazards



Label elements



Signal word Danger



Hazard statement May intensify fire; oxidizer. Harmful if swallowed. Causes severe skin burns and eye damage. May
cause respiratory irritation.



Precautionary statement



Prevention Keep away from heat. Take any precaution to avoid mixing with combustibles. Keep/Store away
from clothing//combustible materials. Use only outdoors or in a well-ventilated area. Do not
breathe mist or vapor. Wear protective gloves/protective clothing/eye protection/face protection.
Do not eat, drink or smoke when using this product. Wash thoroughly after handling.



Response In case of fire: Use water for extinction. If in eyes: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. If on skin (or hair): Take off
immediately all contaminated clothing. Rinse skin with water/shower. Wash contaminated clothing
before reuse. If swallowed: Rinse mouth. Do NOT induce vomiting. If inhaled: Remove person to
fresh air and keep comfortable for breathing.



Storage Store locked up. Store in a well-ventilated place. Keep container tightly closed.



Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.



Not classified.Hazard(s) not otherwise



classified (HNOC)



Category 1Hazardous to the aquatic environment, acute
hazard



Environmental hazards



Category 1Hazardous to the aquatic environment,
long-term hazard
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Supplemental information



Hazard symbol



Hazard statement Very toxic to aquatic life with long lasting effects.



Precautionary statement



Prevention Avoid release to the environment.



Response Collect spillage.



3. Composition/information on ingredients



Mixtures



10101-50-5 36 - 40Sodium permanganate



CAS number %Chemical name



Composition comments All concentrations are in percent by weight unless ingredient is a gas. Gas concentrations are in
percent by volume.



4. First-aid measures



Inhalation If breathing is difficult, remove to fresh air and keep at rest in a position comfortable for breathing.
Remove victim to fresh air and keep at rest in a position comfortable for breathing. Move to fresh
air. For breathing difficulties, oxygen may be necessary. Call a physician or poison control center
immediately. Get medical attention immediately. Call a physician if symptoms develop or persist.
Get medical attention if symptoms persist.



Skin contact Take off immediately all contaminated clothing. (Caution: Solution may ignite certain textiles).
Immediately flush skin with plenty of water. Get medical attention immediately. Wash
contaminated clothing before reuse.



Contact with skin may leave a brown stain of insoluble manganese dioxide. This can be easily
removed by washing with a mixture of equal volume of household vinegar and 3% hydrogen
peroxide, followed by washing with soap and water.



Eye contact Immediately flush with plenty of water for up to 15 minutes. Remove any contact lenses and open
eyelids wide apart. Continue rinsing. Get medical attention immediately.



Ingestion Immediately rinse mouth and drink plenty of water. Never give anything by mouth to a victim who is
unconscious or is having convulsions. Do not induce vomiting. If vomiting occurs, keep head low
so that stomach content doesn't get into the lungs. Get medical attention immediately.



Before using, read Material Safety Data Sheet (MSDS) for this product. Rinse container at least
three times to an absence of pink color before disposing.



Most important



symptoms/effects, acute and



delayed



Contact with this material will cause burns to the skin, eyes and mucous membranes. Corrosive
effects. Irritation of eyes and mucous membranes. Symptoms may include stinging, tearing,
redness, swelling, and blurred vision. May cause temporary blindness and severe eye damage.
Permanent eye damage including blindness could result. Show this safety data sheet to the doctor
in attendance.



Indication of immediate



medical attention and special



treatment needed



Provide general supportive measures and treat symptomatically. In case of shortness of breath,
give oxygen. Decomposition products are alkaline. Brown stain is insoluble manganese dioxide.



General information In the case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible). If you feel unwell, seek medical advice (show the label where possible). Ensure
that medical personnel are aware of the material(s) involved, and take precautions to protect
themselves. For personal protection, see Section 8 of the MSDS. Show this safety data sheet to
the doctor in attendance. Wash contaminated clothing before reuse.



5. Fire-fighting measures



Suitable extinguishing media Flood with water from a distance, water spray or fog.



Unsuitable extinguishing



media
The following extinguishing media are ineffective: Dry chemical. Foam. Carbon dioxide (CO2).
Halogenated materials.



Specific hazards arising from



the chemical
May intensify fire; oxidizer. May ignite combustibles (wood, paper, oil, clothing, etc.). Contact with
incompatible materials or heat (135 ºC / 275 ºF) could result in violent exothermic chemical
reaction. Oxidizing agent, may cause spontaneous ignition of combustible materials. By heating
and fire, corrosive vapors/gases may be formed.



Special protective equipment



and precautions for firefighters
Self-contained breathing apparatus and full protective clothing must be worn in case of fire.
Selection of respiratory protection for firefighting: follow the general fire precautions indicated in
the workplace.
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Fire-fighting



equipment/instructions
Move container from fire area if it can be done without risk. Cool containers exposed to flames with
water until well after the fire is out. Prevent runoff from fire control or dilution from entering
streams, sewers, or drinking water supply. Dike fire control water for later disposal. Water runoff
can cause environmental damage.



6. Accidental release measures



Personal precautions,



protective equipment and



emergency procedures



Keep unnecessary personnel away. Keep upwind. Do not touch damaged containers or spilled
material unless wearing appropriate protective clothing. Avoid inhalation of vapors and contact with
skin and eyes. Wear protective clothing as described in Section 8 of this safety data sheet. Local
authorities should be advised if significant spillages cannot be contained.



Methods and materials for



containment and cleaning up
Keep combustibles (wood, paper, oil, etc.) away from spilled material. Should not be released into
the environment. This product is miscible in water.



Large Spills: Stop leak if possible without any risk. Dike the spilled material, where this is possible.
Proceed with either of the following two options depending upon the size of the spill and the
availability of the neutralizing agents:



Option # 1: Dilute to approximately 6% with water, and then reduce with sodium thiosulfate, a
bisulfite or ferrous salt solution. The bisulfite or ferrous salt may require some dilute sulfuric acid
(10% w/w) to promote reduction. Neutralize with sodium carbonate to neutral pH, if acid was used.
Decant or filter and deposit sludge in approved landfill. Where permitted, the sludge may be
drained into sewer with large quantities of water.



Option # 2: Absorb with inert media like diatomaceous earth or inert floor dry, collect into a drum
and dispose of properly. Do not use saw dust or other incompatible media. Disposal of all
materials shall be in full and strict compliance with all federal, state, and local regulations
pertaining to permanganates.



To clean contaminated floors, flush with abundant quantities of water into sewer, if permitted by
federal, state, and local regulations. If not, collect water and treat as described above. Cover with
reducing agent (e.g. sodium bisulphite/thiosulphate or a ferrous salt plus 2M H2SO4). Transfer to
container with water and neutralize with soda ash. Otherwise, absorb spill with vermiculite or other
inert material, then place in a container for chemical waste. Do not use sawdust or other
combustible material. Following product recovery, flush area with water. Prevent product from
entering drains.



Small Spills: Cover with reducing agent (e.g. sodium bisulphite/thiosulphate or a ferrous salt plus
2M H2SO4). Transfer to container with water and neutralize with soda ash. Clean surface
thoroughly to remove residual contamination.



Never return spills in original containers for re-use. Never return spills in original containers for
re-use.



Environmental precautions Do not allow to enter drains, sewers or watercourses. Contact local authorities in case of spillage
to drain/aquatic environment.



7. Handling and storage



Precautions for safe handling Take any precaution to avoid mixing with combustibles. Keep away from clothing and other
combustible materials. Do not get this material in your eyes, on your skin, or on your clothing. Do
not breathe mist or vapor. If clothing becomes contaminated, remove and wash off immediately.
Spontaneous ignition may occur in contact with cloth or paper.  When using, do not eat, drink or
smoke. Good personal hygiene is necessary. Wash hands and contaminated areas with water and
soap before leaving the work site. Avoid release to the environment.



Conditions for safe storage,



including any incompatibilities
Store locked up. Keep container tightly closed and in a well-ventilated place. Store in a cool, dry
place. Store away from incompatible materials (See Section 10). Follow applicable
local/national/international recommendations on storage of oxidizers. Store in accordance with
NFPA 430 requirements for Class II oxidizers.



8. Exposure controls/personal protection



Occupational exposure limits No exposure limits noted for ingredient(s).



US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)



ValueTypeComponents



Ceiling 5 mg/m3Sodium permangana te 
(CAS 10101-50-5)



US. ACGIH Threshold Limit Values



ValueType FormComponents



TWA 0.1 mg/m3 Inhalable fraction.Sodium permangana te 
(CAS 10101-50-5)



0.02 mg/m3 Respirable fraction.
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US NIOSH Pocket Guide to Chemical Hazards: Recommended exposure limit (REL)



ValueType FormComponents



TWA 1 mg/m3 Fume.Sodium permangana te 
(CAS 10101-50-5)



US NIOSH Pocket Guide to Chemical Hazards: Short Term Exposure Limit (STEL)



ValueType FormComponents



STEL 3 mg/m3 Fume.Sodium permangana te 
(CAS 10101-50-5)



Biological limit values No biological exposure limits noted for the ingredient(s).



Exposure guidelines Follow standard monitoring procedures.



Appropriate engineering



controls
Provide adequate general and local exhaust ventilation. An eye wash and safety shower must be
available in the immediate work area.



Individual protection measures, such as personal protective equipment



Eye/face protection Wear safety glasses with side shields (or goggles). Wear face shield if there is risk of splashes.



Skin protection



Hand protection Wear chemical-resistant, impervious gloves. Use protective gloves made of: Rubber or plastic.
Suitable gloves can be recommended by the glove supplier.



Other Wear appropriate chemical resistant clothing. Rubber or plastic apron.



Respiratory protection In case of inadequate ventilation or risk of inhalation of vapors, use suitable respiratory equipment.
In the United States of America, if respirators are used, a program should be instituted to assure
compliance with OSHA 29 CFR 1910.134.



Thermal hazards Wear appropriate thermal protective clothing, when necessary.



General hygiene



considerations
When using, do not eat, drink or smoke. Keep from contact with clothing and other combustible
materials. Remove and wash contaminated clothing promptly. Wash hands before breaks and
immediately after handling the product. Handle in accordance with good industrial hygiene and
safety practice.



9. Physical and chemical properties



Appearance Dark purple liquid.



Physical state Liquid.



Form Aqueous solution.



Color Dark purple.



Odor Odorless.



Odor threshold Not available.



pH 5 - 8



Melting point/freezing point < 24.8 °F (< -4 °C)



Initial boiling point and boiling



range



> 213.8 °F (> 101 °C)



Flash point Does not flash.



Evaporation rate As water.



Flammability (solid, gas) Not applicable.



Upper/lower flammability or explosive limits



Flammability limit - lower



(%) 



Not applicable.



Flammability limit - upper



(%) 



Not applicable.



Vapor pressure 760 mm Hg (105 °C)



Vapor density Not available.



Relative density 1.37 - 1.4 (20 °C) ( Water = 1)



Solubility(ies) Miscible with water.



Partition coefficient



(n-octanol/water) 



Not available.



Auto-ignition temperature Not available.



Decomposition temperature Not available.



Viscosity Not available.
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Other information



Explosive properties Not explosive. Can explode in contact with sulfuric acid, peroxides and metal powders.



Oxidizing properties Strong oxidizing agent.



10. Stability and reactivity



Reactivity The product is non-reactive under normal conditions of use, storage and transport.



Chemical stability Stable at normal conditions.



Possibility of hazardous



reactions
Contact with combustible material may cause fire. Can explode in contact with sulfuric acid,
peroxides and metal powders.



Conditions to avoid Contact with incompatible materials or heat (135 °C / 275 °F) could result in violent exothermic
chemical reaction.



Incompatible materials Acids. Peroxides. Reducing agents. Combustible material. Metal powders.



Hazardous decomposition



products
By heating and fire, corrosive vapors/gases may be formed. Contact with hydrochloric acid
liberates chlorine gas.



11. Toxicological information



Information on likely routes of exposure



Ingestion Causes digestive tract burns. Harmful if swallowed. Ingestion causes burns of the upper digestive
and respiratory tracts.



Inhalation May cause irritation to the respiratory system.



Skin contact Causes severe skin burns.



Eye contact Causes serious eye damage.



Symptoms related to the



physical, chemical and



toxicological characteristics



Contact with this material will cause burns to the skin, eyes and mucous membranes. Permanent
eye damage including blindness could result.



Information on toxicological effects



Acute toxicity Causes severe skin burns and eye damage. Causes burns. Harmful if swallowed. Health injuries
are not known or expected under normal use. Harmful if swallowed.



Test ResultsComponents Species



Potassium permanganate (CAS 7722-64-7)



LD50 Rat



Dermal



Acute



2000 mg/kg



LD50 Rat



Oral



2000 mg/kg



Toxicity data are not available for sodium permanganate. Toxicity is expected to be similar to that of potassium permanganate.



Skin corrosion/irritation Causes severe skin burns.



Serious eye damage/eye



irritation
Causes serious eye damage.



Respiratory sensitization Not classified.



Skin sensitization Not classified.



Germ cell mutagenicity Not classified.



Carcinogenicity Not classified.



Reproductive toxicity Not classified.



Specific target organ toxicity -



single exposure



May cause irritation of respiratory tract.



Specific target organ toxicity -



repeated exposure



Not classified.



Aspiration hazard Not classified.



Further information Chronic effects are not expected when this product is used as intended. Prolonged exposure,
usually over many years, to manganese oxide fume/dust can lead to chronic manganese
poisoning, chiefly affecting the central nervous system.



12. Ecological information



Ecotoxicity Very toxic to aquatic life with long lasting effects.
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Components Test ResultsSpecies



Potassium permanganate (CAS 7722-64-7)



Aquatic



LC50Fish 2.7 mg/l, 96 hours, staticBluegill (Lepomis macrochirus)



2.3 mg/l, 96 hours, flow through



2.3 mg/l, 96 hours



1.8 - 5.6 mg/l



3.16 - 3.77 mg/l, 96 hoursCarp (Cyprinus carpio)



2.97 - 3.11 mg/l, 96 hours



3.3 - 3.93 mg/l, 96 hours, staticGoldfish (Carassius auratus)



> 1.4 mg/l, 96 hoursMilkfish, salmon-herring (Chanos
chanos)



1.8 mg/l, 96 hoursRainbow trout (Oncorhynchus mykiss)



1.08 - 1.38 mg/l, 96 hours



0.77 - 1.27 mg/l, 96 hours



Toxicity data are not available for sodium permanganate. Toxicity is expected to be similar to that of potassium permanganate.



0.275 - 0.339 mg/l, 96 hoursRainbow trout,donaldson trout
(Oncorhynchus mykiss)



Persistence and degradability Expected to be readily converted by oxidizable materials to insoluble manganese oxide.



Bioaccumulative potential Potential to bioaccumulate is low.



Mobility in soil The product is miscible with water. May spread in water systems.



Mobility in general The product is miscible with water. May spread in water systems.



Other adverse effects None known.



13. Disposal considerations



Disposal instructions Dispose of contents/container in accordance with local/regional/national/international regulations.



Local disposal regulations Rinse container at least three times to an absence of pink color before disposing.



Hazardous waste code D001: Ignitable waste
The Waste code should be assigned in discussion between the user, the producer and the waste
disposal company.



Waste from residues / unused



products
Do not allow this material to drain into sewers/water supplies. Dispose of in accordance with local
regulations.



Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Rinse container at least three times to an absence of pink color before disposing. Empty
containers should be taken to an approved waste handling site for recycling or disposal.



14. Transport information



DOT



UN3214UN number



Permanganates, inorganic, aqueous solution, n.o.s. (Sodium permanganate) UN proper shipping name



5.1Transport hazard class(es)



-Subsidiary class(es)



IIPacking group



YesMarine pollutant



Environmental hazards



Read safety instructions, SDS and emergency procedures before handling. Special precautions for user



26, 353, IB2, T4, TP1Special provisions



152Packaging exceptions



202Packaging non bulk



242Packaging bulk



IATA



UN3214UN number



Permanganates, inorganic, aqueous solution, n.o.s. (Sodium permanganate) UN proper shipping name



5.1Transport hazard class(es)



-Subsidiary class(es)



IIPackaging group



YesEnvironmental hazards



5.1Labels required



5LERG Code
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Read safety instructions, SDS and emergency procedures before handling. Special precautions for user



IMDG



UN3214UN number



PERMANGANATES, INORGANIC, AQUEOUS SOLUTION, N.O.S. (Sodium permanganate) UN proper shipping name



5.1Transport hazard class(es)



-Subsidiary class(es)



IIPackaging group



YesMarine pollutant



Environmental hazards



5.1Labels required



F-H, S-QEmS



Read safety instructions, SDS and emergency procedures before handling. Special precautions for user



Transport in bulk according to



Annex II of MARPOL 73/78 and



the IBC Code



This substance/mixture is not intended to be transported in bulk.



15. Regulatory information



US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.



CERCLA/SARA Hazardous Substances - Not applicable.



Drug Enforcement Administration (DEA) (21 CFR 1310.02 (b) 8: List II chemical.



TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)



Not regulated.



US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)



Not listed.



CERCLA Hazardous Substance List (40 CFR 302.4)



Sodium permanganate (CAS 10101-50-5) LISTED



Superfund Amendments and Reauthorization Act of 1986 (SARA)



Hazard categories Immediate Hazard - Yes
Delayed Hazard - No
Fire Hazard - Yes
Pressure Hazard - No
Reactivity Hazard - No



SARA 302 Extremely



hazardous substance
No



SARA 311/312 Hazardous



chemical
Yes



SARA 313 (TRI reporting)



Chemical name CAS number % by wt.



Sodium permanganate 10101-50-5 36 - 40



Potassium permanganate 7722-64-7 2



Other federal regulations



Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List



Sodium permanganate (CAS 10101-50-5)



Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)



Not regulated.



Safe Drinking Water Act



(SDWA)
Not regulated.



Drug Enforcement Administration (DEA). List 2, Essential Chemicals (21 CFR 1310.02(b) and 1310.04(f)(2) and



Chemical Code Number



Sodium permanganate (CAS 10101-50-5) 6588



Drug Enforcement Administration (DEA). List 1 & 2 Exempt Chemical Mixtures (21 CFR 1310.12(c))



Sodium permanganate (CAS 10101-50-5) 15 % wt



DEA Exempt Chemical Mixtures Code Number



Sodium permanganate (CAS 10101-50-5) 6588



Food and Drug



Administration (FDA)
Not regulated.
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US state regulations This product does not contain a chemical known to the State of California to cause cancer, birth
defects or other reproductive harm.



US. Massachusetts RTK - Substance List



Not regulated.



US. New Jersey Worker and Community Right-to-Know Act



Sodium permanganate (CAS 10101-50-5) 500 lbs



US. Pennsylvania RTK - Hazardous Substances



Not regulated.



US. Rhode Island RTK



Sodium permanganate (CAS 10101-50-5)



US. California Proposition 65



US - California Proposition 65 - Carcinogens & Reproductive Toxicity (CRT): Listed substance



Not listed.



International Inventories



Country(s) or region Inventory name On inventory (yes/no)*



Australian Inventory of Chemical Substances (AICS) YesAustralia



Domestic Substances List (DSL) NoCanada



Non-Domestic Substances List (NDSL) YesCanada



Inventory of Existing Chemical Substances in China (IECSC) YesChina



European Inventory of Existing Commercial Chemical
Substances (EINECS)



YesEurope



European List of Notified Chemical Substances (ELINCS) NoEurope



Inventory of Existing and New Chemical Substances (ENCS) YesJapan



Existing Chemicals List (ECL) YesKorea



New Zealand Inventory YesNew Zealand



Philippine Inventory of Chemicals and Chemical Substances
(PICCS)



YesPhilippines



*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).



Toxic Substances Control Act (TSCA) Inventory YesUnited States & Puerto Rico



16. Other information, including date of preparation or last revision



Issue date 27-November-2013



Revision date -



Version # 01



NFPA Ratings



1



0



3
OX



References HSDB® - Hazardous Substances Data Bank
Registry of Toxic Effects of Chemical Substances (RTECS)
EPA: AQUIRE database
NLM: Hazardous Substances Data Base
US. IARC Monographs on Occupational Exposures to Chemical Agents
IARC Monographs. Overall Evaluation of Carcinogenicity
National Toxicology Program (NTP) Report on Carcinogens
ACGIH Documentation of the Threshold Limit Values and Biological Exposure Indices
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Disclaimer This safety data sheet was prepared in accordance with the Safety Data Sheet for Chemical
Products (JIS Z 7250:2005). The information contained herein is accurate to the best of our
knowledge. However, data, safety standards and government regulations are subject to change
and, therefore, holders and users should satisfy themselves that they are aware of all current data
and regulations relevant to their particular use of product. CARUS CORPORATION DISCLAIMS
ALL LIABILITY FOR RELIANCE ON THE COMPLETENESS OR ACCURACY OR THE
INFORMATION INCLUDED HEREIN. CARUS CORPORATION MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF
MERCHANTIABILITY OR FITNESS FOR PARTICULAR USE OR PURPOSE OF THE PRODUCT
DESCRIBED HEREIN. All conditions relating to storage, handling, and use of the product are
beyond the control of Carus Corporation, and shall be the sole responsibility of the holder or user
of the product.



(Carus and design) is a registered service mark of Carus Corporation. RemOx® is a registered
trademark of Carus Corporation. Copyright 1998.
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CONSTITUENT OF 
CONCERN 



EXPOSURE 
LIMITS 



IDLH 



(ppm) 



SYMPTOMS AND EFFECTS OF 
EXPOSURE 



Tetrachloroethylene 
(PCE) 



PEL = 100 ppm TWA 



C = 200 ppm (for 5 min. in any 3-hr 
period) with a max peak of 300 ppm 



REL = *  



IP = 9.32 eV 



Ca 



150 
Acute health effects: Irritation of the 
skin and eyes, mucous membranes 
and upper respiratory tract, 
drowsiness, central nervous system 
effects resulting in respiratory failure. 



Long term or repeated exposure may 
cause dermatitis, effects on the central 
nervous system resulting in loss of 
memory and may cause liver and 
kidney injury. 



Trichloroethylene 
(TCE) 



PEL = 100 ppm TWA 



C = 200 ppm  



5-min max peak in any 2-hr period = 
300 ppm  



REL = 25 ppm 



IP = 9.45 eV 



Ca 



1,000 



1,1-dichloroethene 



(1,1-DCE) 



PEL = None          



REL = * 



IP = 10.00 eV 



Ca 



NL 



Acute health effects: Headache, visual 



disturbance, eye and skin irritation, 



central nervous system depression, 



dizziness.  



Long term effects: Dermatitis, cardiac 



arrhythmia, liver injury. 



trans-1,2-
dichloroethene 



(trans-1,2-DCE) PEL = 200 ppm TWA         



REL = 200 ppm TWA 



IP = 9.65 eV 



 



1,000 



Acute health effects: Irritation of the 



skin, eyes, mucous membranes and 



upper respiratory tract, dizziness, 



nausea, vomiting, central nervous 



system intoxication, drowsiness, 



weakness, tremor, and cramps.  



Long term or repeated exposure may 



affect the liver and kidneys. 



cis-1,2-
dichloroethene 



(cis-1,2-DCE) 



Vinyl Chloride 



PEL= None  



REL = *  



IP = 10.00 eV 



Ca 



NL 



Abdominal pain, gastrointestinal 



bleeding, enlarged liver, paralysis of 



extremities  



 
IDLH =  Immediately dangerous to life and health  
ppm =  parts per million 
PEL =  Permissible exposure limit (OSHA) is a time-weighted average (TWA) concentration over an 8-hour 



workday. 
REL = Recommended exposure limit (NIOSH) is a TWA concentration over a 10-hour workday 
C =  Ceiling concentration, not to be exceeded 
Ca =  Potential occupational carcinogen 
IP=  Ionization Potential 
NL =  No limit found in reference materials. 
* =  Minimize exposure to the lowest feasible limit at all times 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



JOB HAZARD ANALYSIS 



JHA Rev.# 000 Job or Operation Title:  General Site Activities 



Job Location 



Ameren-Huster Road Substation
 



Job Address 



3800 Huster Road; St. Charles, Missouri 



Employees /Subs 



 



Date JHA Performed 



01/11/2022 



Team Performing JHA 



Karen O’Shaughnessy 



Verified By 



Derek Ingram 



Special or Primary Hazards
 



Vehicular traffic, lifting heavy items, general electrical hazards associated with substation 



Personal Protective Equipment:
 



Level D – minimum unless specified otherwise 



• Steel Toed Boots (conforms to ANSI Standard Z41) 



• Hearing Protection (protection up to 95 dBA, as necessary)  



• Hard hat (as needed) 



• Eye protection with side shields (ANSI Z-87.1 approved) 



• Work gloves (leather/cotton - general work) – when handling non-hazardous/ non-contaminated material 



• Disposable chemical resistant gloves – when handling treatment reagents, contaminated material, and/or hazardous material 



BASIC JOB STEPS EXISTING AND/OR POTENTIAL HAZARDS CORRECTIVE MEASURES/CONTROLS 



All on-site activities  



 



 



 



Slips, trips, and falls 



 



 



• Mark, identify, or barricade obstructions, tripping hazards, or precipices. 



• Continuously evaluate areas for potential causes of slips/trips/falls. 



• Practice good housekeeping: create walkways, establish proper 
materials/equipment storage, keep work areas free of debris, materials, tools, etc.  



• Store/maintain equipment and tools in designated areas. 



• Wear properly fitted footwear with proper tread for site conditions. 



• Walk carefully on uneven terrain. Look for changes in grade when walking. 



• Always watch where you are walking; do not read or text while walking. 



• Avoid spilling liquids that can create a slip hazard. 



o If liquids are spilled, clean them up immediately. 



o Use signage to identify wet surfaces/areas. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



All on-site activities (continued) 



 



High/Low Ambient Temperature • Use buddy system to monitor coworkers for symptoms of heat/cold stress. 



• Wear appropriate clothing to prevent heat exhaustion (light, breathable clothing) 
or hypothermia (layers of insulating clothing, gloves, and hat, waterproof if 
necessary).  



• As appropriate, consider the following actions to mitigate environmental factors 
that can contribute to cold/heat stress: 



o Create a work schedule that limits exposure to heat or cold. 



o Provide an air conditioned or heated space for cooling or warming (as 
appropriate), such an office trailer or vehicle. 



o In high temperatures, provide shade. 



• Set a frequent break schedule in areas where workers can cool down or warm up, 
as appropriate. 



Traffic  • Maintain situational awareness. 



• Wear appropriate high visibility clothing. 



• Stay in proper line of sight of vehicle operators.  



• Maintain barricades and signage to direct vehicles away from work areas. 



Insects, snakes, rodents, poisonous 
plants, and other biological hazards. 



• Biological hazards will be addressed in the field, as necessary, through proper 
identification of the potential hazards. 



• Identify and avoid working near, walking through, or touching poisonous plants and 
insect nests. 



• Site personnel should notify the project manager and other on-site personnel of 
any allergies to insect stings or severe allergies to poisonous plants before site 
activities are initiated.   



• Employees with severe allergies who require medication for severe allergic 
reactions (such as Epi-pens) are responsible for providing their own medications 
and should keep medications on hand if the potential for exposure is present. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



All on-site activities (continued) 



 



Inclement weather such as lightning / 
thunderstorms, heavy rain, high winds 
/ tornado, hail, and snow can create 
hazardous conditions.  



• Lightning can result in injuries 
(electrocution / burns from 
lightning strike or injury from falling 
debris) or fire.  



• Rain or snow can result in slippery 
conditions, increasing the risk of 
falls. 



• High winds can result in flying 
debris and dust causing injury to 
personnel and site damage, 
possibility of personnel being swept 
off their feet, equipment being 
blown over. 



• Wear appropriate clothing and footwear for weather conditions. 



• Personnel should be regularly updated regarding any changes to potential weather 
conditions.  



• When lightning is seen, count the seconds until thunder is heard and then divide 
the seconds by FIVE to estimate the distance in miles. Follow the 30-30 rule:  



o If you count 30 seconds or less between seeing lightning and hearing thunder, 
the lightning is within 6 miles of your location - you are in potential danger and 
should stop work and seek shelter.  



o Wait 30 minutes from the last flash of lightning or sound of thunder to establish 
an “all clear” to return to work. 



• In high winds:  



o Lower all equipment such as lifts or drill rigs and remove all personnel/ 
equipment from elevated areas. 



o Tie down and secure all loose equipment  



o Protect your eyes from potential injury from flying debris 



• If a tornado watch or warning has been issued, take appropriate actions.  



o Evacuate the area immediately if instructed by a regulatory authority or the site 
safety supervisor.  



o Secure equipment ONLY if there is time that it can be done safely  



o Do not attempt to return to the area until an “all clear” signal has been given by 
a regulatory authority or the site safety supervisor. 



Electrical hazards associated with site 
being an operational electrical 
substation. Hazards range from a small 
shock to significant electrocutions.   



• Stay clear of all electrical lines, panels, and other substation equipment. 



• Maintain situational awareness and always be conscious of surroundings. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



Lifting and moving materials and/or 
equipment during all activities 



Physical injuries from lifting and 
moving heavy/ bulky objects 



 



• Evaluate the object/equipment to be moved before attempting to move it. 



o Know how heavy the object is and the effort required to move it. 



o Know if the load can be moved with one person. If not, arrange for assistance. 



• Determine if mechanical assistance can be used. Use material handling equipment 
for heavy loads such as hand-truck, drum dolly, forklift, or pallet jack. 



• If moving a heavy pallet with a non-motorized pallet jack: 



o Consider using a second person to help start the load moving. 



o Do not jerk or yank the load. Use slow even motions. 



• Avoid tasks that will involve awkward motions such as twisting or lifting a load that 
is far away from your body. Reconfigure the task to bring loads closer to your body 
and pivot with feet.  



• Always use proper lifting techniques.  



• Avoid material handling on slippery surfaces. Attempting to “catch yourself” after 
slipping is a frequent cause of strains. 



• If a load slips out of your hands and is falling, do not try to catch it. Rather, step out 
of the way. 



Equipment receiving and staging Struck/caught between heavy 
equipment 



• Wear appropriate high visibility clothing. 



• Ensure clearances for personnel, overhead lines, physical obstacles. 



• Only experienced and trained operators shall operate motorized equipment. 



• Inspect fork-lift, hand trucks, pallet jacks prior to use. 



• Use all equipment according to operator’s manual. 



• Ensure equipment backup warning alarms are functional. 



• Honk horn when navigating blind corners/intersections. 



• Personnel will avoid blind side and swing areas. 



• Make eye contact with operator before approaching equipment. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



JOB HAZARD ANALYSIS 



JHA Rev.# 000 Job or Operation Title:  Groundwater Sampling  



Job Location 



Ameren-Huster Road Substation 



Job Address 



3800 Huster Road; St. Charles, Missouri 



Employees /Subs 



 



Date JHA Performed 



01/13/2022 



Team Performing JHA 



Karen O’Shaughnessy 



Verified By 



Derek Ingram 



Special or Primary Hazards
 



Exposure to contaminated groundwater, vehicular traffic, lifting heavy items 



Personal Protective Equipment
 



Level D – minimum unless specified otherwise 



• Steel Toed Boots (conforms to ANSI Standard Z41) 



• Hard hat (as needed) 



• Safety glasses (ANSI Z-87.1 approved) 



• Work gloves (leather/cotton - general work) – when handling non-hazardous/ non-contaminated material 



• Chemical-resistant disposable gloves (nitrile) 



• High visibility safety vests  



• Tyvek coveralls – as needed when there is a potential for contact with contaminated media 



BASIC JOB STEPS EXISTING AND/OR POTENTIAL HAZARDS CORRECTIVE MEASURES/CONTROLS 



All on-site activities  Slips, trips, and falls See JHA for “General Site Activities” 



  
Insects, snakes, rodents, poisonous plants, and other 
biological hazards.  



Inclement weather (lightning/ thunderstorms, heavy 
rain, high winds / tornado, hail, snow) can create 
hazardous conditions.  



High/Low Ambient Temperature 



Traffic  
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



All on site activities (continued) Electrical hazards associated with site being an 
operational electrical substation. Hazards range from 
a small shock to significant electrocutions.   



• See JHA for “General Site Activities” 



Equipment set up / moving 
equipment around the site. 



Lifting heavy objects (e.g. access covers, well lids, 
pumps, sampling equipment, coolers, buckets filled 
with purge water from wells etc.) resulting in muscle 
strains and/or back injuries. 



• Use hand cart or wagon if available. 



• Use proper lifting techniques when lifting or moving heavy equipment, 
coolers, buckets, etc. 



• Avoid tasks that will involve awkward motions such as twisting or lifting 
a load that is far away from your body. Reconfigure the task to bring 
loads closer to your body and pivot with feet.  



• Get help from a co-worker to lift and carry heavy equipment, coolers, 
buckets of water, etc. 



• Avoid spilling water that can create mud/slippery conditions.  



Groundwater sample collection 



 



 



Chemical exposure to contaminants in groundwater, 
chemicals / byproducts in groundwater from current 
or past remedial activities at the site, and/or sample 
preservatives.  



 



• Always wear proper PPE including eye protection and chemical-
resistant gloves.   



• Review and understand the SDS for all chemicals of concern in media 
being collected. 



• Set up sampling equipment / position body upwind of monitoring well 
to minimize downwind exposures. 



• Keep face away from well when opening to avoid exposure to vapors 
that have accumulated in the well. 



• Wear proper PPE and handle sample containers carefully to keep 
groundwater and preservation chemicals off of hands and clothing. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



JOB HAZARD ANALYSIS 



JHA Rev.# 000 Job or Operation Title:  Soil Monitoring and Sampling 



Job Location 



Ameren-Huster Road Substation 



Job Address 



3800 Huster Road; St. Charles, Missouri 



Employees /Subs 



 



Date JHA Performed 



01/13/2022 



Team Performing JHA 



Karen O’Shaughnessy 



Verified By 



Derek Ingram 



Special or Primary Hazards
 



Exposure to contaminated soil and vapors, heavy equipment, vehicular traffic 



Personal Protective Equipment
 



Level D – minimum unless specified otherwise 



• Steel Toed Boots (conforms to ANSI Standard Z41) 



• Hard hat (as needed) 



• Safety glasses (ANSI Z-87.1 approved) 



• Work gloves (leather/cotton - general work) – when handling non-hazardous/ non-contaminated material 



• Chemical-resistant disposable gloves (nitrile) 



• High visibility safety vests  



• Tyvek coveralls – as needed when there is a potential for contact with contaminated soil 



BASIC JOB STEPS EXISTING AND/OR POTENTIAL HAZARDS CORRECTIVE MEASURES/CONTROLS 



All on-site activities  Slips, trips, and falls See JHA for “General Site Activities” 



  
Insects, snakes, rodents, poisonous plants, and other 
biological hazards.  



Inclement weather (lightning/ thunderstorms, heavy 
rain, high winds / tornado, hail, snow) can create 
hazardous conditions.  



High/Low Ambient Temperature 



Traffic  
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



All on site activities (continued) Electrical hazards associated with site being an 
operational electrical substation. Hazards range from 
a small shock to significant electrocutions.   



See JHA for “General Site Activities” 



Equipment set up / moving 
equipment around the site 



Lifting heavy equipment resulting in muscle strains 
and/or back injuries. 



• Use mechanical assistance if needed available. 



• Use proper lifting techniques when lifting or moving heavy equipment. 



• Avoid tasks that will involve awkward motions such as twisting or lifting 
a load that is far away from your body. Reconfigure the task to bring 
loads closer to your body and pivot with feet.  



• Get help from a co-worker to lift and carry heavy equipment. 



• Avoid spilling water that can create mud/slippery conditions.  



Soil and air monitoring during site 
construction activities involving 



groundbreaking (*).    



 



*Construction activities related to 



substation operations and not 
related to site remedial actions. 



 



 



Chemical exposure to contaminants in soils, 
chemicals / byproducts in subsurface from current or 
past remedial activities at the site, and/or sample 
preservatives.  



• Wear proper PPE including eye protection and chemical-resistant 
gloves. Wear Tyvek coveralls if there is a potential for contact with 
contaminated soil.  



• Review and understand the SDS for all site contaminants and chemicals 
of concern in media being monitored and sampled. 



• Monitor air in breathing zone with a photoionization detector (PID) 
equipped with an 10.6 electron-volt (eV) bulb to determine the 
adequacy of the current level of protection relative to existing site 
conditions. 



o Upgrade PPE, if necessary, as determined by the site safety officer. 



o If hazardous conditions are deemed present, shut down operations 
and re-evaluate the situation. 



• Visually monitor soils for evidence of potentially high contaminant 
concentrations (i.e. NAPL). 



• Avoid direct contact with soils. 



• Use engineering controls wherever possible to minimize exposure risk 
and stand upwind of exposed soils to minimize downwind exposures 
to soil vapors. 



• Cordon off work area using traffic cones, caution tape, barricading, and 
signage/placarding to prevent unauthorized personnel from entering a 
dangerous work area. 
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The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
Company Safety Dept, 4/2004 



Soil and air monitoring during site 
construction activities involving 



groundbreaking (*).    



 



*Construction activities related to 



substation operations and not 
related to site remedial actions. 



 



Physical injuries caused by soil collapse during 
trenching and/or excavation  



• Loureiro personnel will not enter confined spaces at any time.  



• Do not enter a trench or excavation that is greater than 4 feet below 
ground surface. 



• Do not enter a trench or excavation that has standing water. 



• Do not enter any trench where the spoils are less than 2 feet from the 
edge of the excavation. 



Working near heavy equipment • Establish exclusion zone around the work area using traffic cones, 
caution tape, barricading, and/or signage and placarding to prevent 
unauthorized personnel from entering a dangerous work area. 



• Only trained and authorized personnel may operate heavy equipment 
and/or assist in equipment moving. 



• Hard hats and high visibility vests must be worn at all times when 
working near heavy equipment.  



• Designate a flag person to facilitate movement of equipment, if 
necessary. 



• Make eye contact with equipment operators before approaching 
operating equipment. 



• Avoid blind side and swing areas. 



• Understand and review hand signals. 



 











         



The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property, or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
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JOB HAZARD ANALYSIS 



JHA Rev.# 0 Job or Operation Title:  Groundwater Extraction System (GETS) Operation and Maintenance 



Location: 
Ameren – Huster Road Substation 



Job Address 



3800 Huter Road; St. Charles, Missouri 



Employees /Subs 



Date JHA Performed/Updated 



01/13/2022 



Team Performing JHA 



Karen O’Shaughnessy 



Verified By 



Derek Ingram 



Special or Primary Hazards
 



Exposure to contaminated groundwater, vehicular traffic, heavy lifting  



Personal Protective Equipment
 



Level D – minimum unless specified otherwise 



Steel Toe Boots (conforms to ANSI Standard Z41) 
Hearing Protection (protection up to 95 dBA, as necessary)  
Hard hat (as needed) 
Eye protection with side shields (ANSI Z-87.1 approved) 
Work gloves (leather/cotton - general work) – when handling non-hazardous material 
Disposable chemical resistant gloves (nitrile) – when handling hazardous material  



Modified Level D – Includes above Level D plus the following:   
Tyvek polyethylene-coated coverall or sleeved-apron – as needed when there is a potential for contact with hazardous material  
Chemical resistant face shield – when opening drums / handling hazardous material 



BASIC JOB STEPS EXISTING AND/OR POTENTIAL HAZARDS CORRECTIVE MEASURES/CONTROLS 



All on-site activities Slips, trips, and falls See JHA for “General Site Activities” 



Insects, snakes, rodents, poisonous plants, and 
other biological hazards.  



Inclement weather (lightning/ thunderstorms, 
heavy rain, high winds / tornado, hail, snow) 
can create hazardous conditions.  



High/Low Ambient Temperature 



Traffic 











         



The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property, or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
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Daily Operations - Lifting and 
Moving Materials and/or 
Equipment  



Physical injuries from lifting and moving heavy/ 
bulky objects 



See JHA for “General Site Activities” 



LOTO - Lock-Out/Tag-Out Injury from electrical and pneumatic sources. Loureiro employee will avoid doing activities that require implementation of 
LOTO unless absolutely necessary. Employees must be trained and authorized 
to conduct LOTO, if required. 



Daily Operations - General Hand 
Tool Use 



Minor to moderate punctures or laceration 
caused by damaged or broken hand tools. 



See JHA for “General Site Activities” 



Serious injuries caused by using the 
inappropriate tool for a specific task.  



Ergonomic related strains caused by swinging 
hand tools such as hammers / sledgehammers/ 
mallets. 



Fatigue and strain caused by using the tool in 
awkward body positions (reaching, stretching, 
pushing, pulling). 



Flying debris (or tool parts) causing foreign 
body penetration / injury to the body, face, and 
eyes of the operator and/or other nearby 
personnel. 



Serious bodily injury caused by altering or 
devising a “homemade” tool. 



Daily Operations – Electrical Power 
Tool Use 



Electric shock See JHA for “General Site Activities” 



System Operation, Monitoring, and 
Equipment Maintenance 



Noise levels (> 85 dbA) that can result in 
hearing damage or inability to communicate 
safety-critical information 



Wear hearing protection (plugs or muffs) with NRR (Noise Reduction Rating) of 
at least 32dB if noise level is above 85 dBA (decibels-time-weighted average). 











         



The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property, or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
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System Operation, Monitoring, and 
Equipment Maintenance 
(continued) 



Injury caused by mechanical equipment/ 
moving parts 



• Never remove protective covers/guards while equipment is operational. 



• De-energize all equipment before removing cover/guards. Replace all 
covers/guards before restarting equipment. 



• Body parts, loose clothing, hair, jewelry, and foreign objects should be kept 
from contacting moving parts. 



• Operators will use appropriate Level D PPE while operating or maintaining 
the system.  



Release of / exposure to treatment chemicals, 
untreated water, and wastewater 



• Review SDS for all chemicals on site. 



• Wear proper Level D PPE with additional splash protection (Tyvek 
coveralls/ splash apron, safety goggles, and face shield) when handling 
hazardous materials. 



• Do not break lines when system is under pressure. 



• Ensure system back-pressure has dissipated before breaking any 
connections. 



• Slowly relieve system pressure before breaking piping connections (if 
necessary). 



• Immediately clean up any drips or spills in accordance with SDS. 



• Disconnect equipment from power source when performing maintenance 
operations. 



• Visually confirm that all piping connections are secure before powering up 
equipment and all personnel are away from potential release points.  



• Do not break lines when system is under pressure. 



• Confirm that all valves that should be open are open before powering up 
equipment to avoid rapid, excessive build-up of system backpressure.  



• Confirm that all valves that should be closed are closed before powering up 
equipment to avoid accidental release of chemical/ wastewater. 











         



The following are the basic JHA steps: 



1.  At earliest possible point (proposal/bidding) list job tasks & steps in the appropriate order. 



2.  Identify hazards associated with each task/step (possible harm to people, property, or environment). 



3.  Define practical actions to eliminate/minimize hazards/risks to acceptable levels. 



4.  Ensure all applicable Standard Operating Procedures (SOP) and Cardinal Rules are applied. 



5.  Communicate JHA to all employees and Subs – Post on Job-site. 



6.  Update JHA information when conditions, tasks, equipment, etc., change. 
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System Operation, Monitoring, and 
Equipment Maintenance 
(continued) 



Release of / exposure to treatment chemicals, 
untreated water, and wastewater (continued) 



Treatment system will have alarms for any parameter value that is outside of 
the typical operating range. The alarms will link to the system controls to 
prevent a release of treatment chemicals, untreated water, or wastewater (or 
other problems) by shutting down the relevant system components or the 
entire system as appropriate. Typical parameters for which alarms are installed 
include: 



• High tank levels 



• High differential pressure across filters  



• Well vault or building sump water/chemical accumulation   



• Low water flow in the treatment system 



• Fire/Smoke Detection 



• System Shutdown 



Filter Change Out Exposure to contaminants in groundwater, 
chemicals / byproducts in groundwater from 
current or past remedial activities at the site, or 
wastewater/sludge 



• Wear proper Level D PPE with additional splash protection (Tyvek coveralls/ 
splash apron, safety goggles, and face shield) when changing filters. 



• Do not break lines when system is under pressure. 



• Ensure system back-pressure has dissipated before breaking any 
connections. 



• Slowly relieve system pressure before opening any closed system 
components/connections (if necessary). 



• Keep face away when opening filter housing to avoid spray from residual 
pressure and/or exposure to vapors that have accumulated. 



Heavy lifting resulting in muscle strains and/or 
back injuries. 



• Use proper lifting techniques when lifting spent filters. 



• Avoid awkward motions such as twisting or lifting a load that is far away 
from your body. Reconfigure the task to bring loads closer to your body and 
pivot with feet.  



• Allow water to drain from filter before pulling filter out of housing to reduce 
its weight.  



• Get help from a co-worker to lift spent filters. 



• Avoid spilling water that can create slippery conditions. 



• See JHA for “General Site Activities” for additional corrective measures / 
controls. 








			10004 Groundwater Sample Collection and Field Analysis Final


			10005 QAQC Field Sampling Activities


			10006 Soil Sampling


			10007A Well Installation


			10007B Well Development


			10007B attachments updated.pdf


			10007B table.pdf (p.11)


			Untitled1.pdf (p.12)








			10011 Direct Push Probing


			10015 Geologic Logging of Unconsolidated Sediment


			10030 Processing Performance Evaluation Samples


			10038 Documentation and Integrity of Field Sampling Activities


			10039 Low Flow Sampling


			10041 Well Abandonment


			10057 VOC Sampling for Soil and Sediment


			10059 Management of Investigation Derived Waste


			10065 Decon of Equipment


			10067 Handling and Shipping Samples


			Blank COC.pdf (p.13)


			07MD509_labels.pdf (p.14-15)





			HASP_Huster Road Substation (01-14-22)










ProDIGITAL User Manual
PROFESSIONAL SERIES DIGITAL HANDHELD METERS 



USER MANUAL
ITEM# 626973-01REF



REVISION H











The information contained in this manual is subject to change without notice. 



Effort has been made to make the information in this manual complete, accurate, and current. 



The manufacturer shall not be held responsible for errors or omissions in this manual. 



Consult YSI.com for the most up-to-date version of this manual.



Thank you for purchasing a YSI Professional Series Digital handheld meter. This manual covers setup, operation, and 
functionality of the ProDIGITAL handhelds which include the ProDSS, ProSwap and ProSolo. 



ProDIGITAL Handheld features include:



•  Digital smart probes that are automatically recognized by the instrument when connected
•  Waterproof (IP-67) case
•  Long-life rechargeable lithium-ion battery pack
•  Color display and backlit keypad
•  User-selectable cable options
•  USB connectivity
•  Global Positioning System (GPS) (optional on ProDSS and ProSwap) 
•  Depth sensor (optional on 1-port and 4-port cables)
•  Large memory with extensive site list capabilities
•  Rugged enclosure with rubber over-molded case and miltary-spec (MS) connectors
•  KorDSS data management software included with each instrument (Please see Installation Instructions)



Safety Information 
Please read this entire manual before unpacking, setting up or operating this equipment. Pay attention to all 
precautionary statements. Failure to do so could result in serious injury to the operator or damage to the equipment. 
Do not use or install this equipment in any manner other than that specified in this manual.



A
A



The manufacturer is not responsible for any damages due to misapplication or misuse of this product including, 
without limitation, direct, incidental and consequential damages, and disclaims such damages to the full extent 
permitted under applicable law. The user is solely responsible to identify critical application risks and install 
appropriate mechanisms to protect processes during a possible equipment malfunction.



NOTICE: Indicates a situation which, if not avoided, may cause damage to the instrument



Precautionary Symbols



Product Components 
Carefully unpack the instrument and accessories and inspect for damage.  If any parts or materials are damaged, 
contact YSI Customer Service at 800-897-4151 (+1 937 767-7241) or the authorized YSI distributor from whom the 
instrument was purchased.



NOTE: Information that requires special emphasis



WARNING: Indicates a potentially or imminently hazardous situation which, if not avoided, could result in death 
or serious injury 



CAUTION: Indicates a potentially hazardous situation that may result in minor or moderate injury 
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When viewing this document as an AdobeTM 



PDF, hovering your cursor over certain phrases 



will bring up the finger-point icon. Clicking 



elements of the Table of Contents, website URLs, 



or references to certain sections will take you 



automatically to those locations. 



THIS IS AN  
INTERACTIVE DOCUMENT
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1.1



1.  Introduction



1.2



Battery Use and Battery Life



Charging the Battery Pack



ProSeries Digital handhelds use a rechargeable lithium-ion (Li-Ion) battery pack as a power source. The battery comes 
pre-installed in the handheld and ships at less than 50% full capacity. Battery life depends on use, enabled parameters, 
LCD brightness, and GPS use.  



A new battery, that has been fully charged, is expected to last for the following durations at 25°C, with Sampling set to 
Auto, Backlight set to Auto, and GPS enabled:



•  ProDIGITAL handheld only - 48 hours
•  ProDSS with fully loaded 4-port cable assembly and 25% LCD brightness - 20 hours



To increase battery life, enable manual sampling mode (Sampling). Manual sampling mode powers the sensor(s) on to 
take a measurement and then powers down to conserve battery life. 



As with all lithium-ion batteires, battery life will decline over time and use. This decay should be expected. For the long-
term health of the battery, a larger discharge is better than a small dishcarge between recharges.



A USB cable is included with the handheld to charge the 
instrument battery pack and connect the instrument to a PC. 
The battery pack can be charged from the AC power adapter, 
directly from a computer USB connection or from an external, 
portable USB battery pack (sold separately, see Accessories). 



Plug the USB connector into the AC power adapter, computer 
USB connector or external USB battery pack, then plug the 
micro USB connector into the handheld (Figure 1). 



A WARNING: Charge the battery pack in an open area away from flammable materials, liquids, and surfaces. 
Do not charge or handle a battery pack that is hot to the touch. Failure to follow the safety 
warnings and precautions can result in personal injury and/or instrument damage not 
covered under warranty. Read Rechargeable Lithium-Ion battery pack safety warnings and 
precautions.



For the handheld to recognize that it is using AC power, you must start charging the handheld while it is turned on. 
After the instrument recognizes it is being charged, it can be turned off to finish charging.



Figure 1  Connecting the handheld to AC 
power supply



AC Charging DC Charging



9 hr 14 hr
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1. Remove the battery pack cover by unscrewing (counter-clockwise) the four screws with a flat or Phillips head 
screwdriver (Figure 2).  The retaining screws are captured into the battery pack cover and are not removable. 



2. If replacing an existing battery pack, remove the Li-Ion battery pack and rubber battery pack cradle. With two 
fingers, grasp the battery pack connector and pull the connector straight up to disconnect and remove. Properly 
dispose of the old battery pack (See Battery Disposal).



3. Inspect the replacement battery pack and battery pack cradle for damage. Contact YSI technical support if there 
is any damage.



4. Correctly align and seat the battery pack cradle and battery pack into the instrument. 



5. Align the battery pack connector wire terminals with the three instrument pins, then connect the battery pack 
to the instrument. Make sure that the three wire terminal connectors and three instrument pins are correctly 
aligned before connecting the battery pack connector. Incorrect installation can damage the battery pack con-
nectors or instrument pins. 



6. Install the battery pack cover, then hand tighten the cover screws with a screwdriver. DO NOT use any power 
tools. Make sure that the cover sealing surface is correctly aligned and free of any contamination or damage.  



NOTICE: The battery cover does NOT need to make a compressed seal. Overtightening the cover screws can 
damage the battery cover and the handheld. 



1.3 Battery Replacement



Figure 2  Battery replacement



*Color shown for reference



1  Battery pack cover



2  Battery pack



3  Battery pack connector*



4  Instrument pin connectors



5  Battery pack cradle



6  Battery pack cradle installed



1



2
3



4



5



6
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The cable connectors are keyed for positive mating and to prevent connector damage (Figure 3). The handheld retains 
its IP-67 waterproof rating when the cable is disconnected. However, the connectors are not wet-mateable and should 
be clean and dry before connecting.  



Align the keys on the cable connector with the slots on the handheld connector. Push together firmly, then twist the 
outer ring clockwise until it locks into place. 



Figure 3  Keyed connectors



1  Handheld female connector 3  Keyed area of connector



2  Slotted area of connector 4  Cable male connector



1.4 Connect the Handheld to the Cable 
Assembly



1



2



4



3
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1.5 Cable Assemblies with  
Integrated Sensors



Probe assemblies like the ODO/CT, ODO/T, and ProOBOD feature integral sensors — this means that these sensors 
cannot be removed from the probe and cable. Sensor caps on the ODO/CT and ODO/T are user-replaceable and 
need to be changed out about once per year.



NOTE: Each ODO cable assembly and sensor cap includes an instruction sheet with important information 
unique and specific to each individual sensing cap. These are important because they include calibration 
coefficients needed for proper setup.



NOTE: A new cable/probe assembly already has a sensor cap installed and the sensor cap coefficients are 
preloaded into the probe at the factory.



Figure 4  ODO probe and cable assembly



1  Probe



2  Sensor



3  Sensor Cap 



1



2



3



Preparing the Probe and Sensor 



1. Remove the metal probe guard from the probe by turning it counterclockwise. 



2. Remove the red storage cap which, contains a moist sponge, from the end of the probe by pulling it straight off 
the sensor. Save this to use later for long-term storage.



3. Reinstall the probe guard by sliding it carefully over the sensor and then threading it onto the cable assembly 
with a clockwise rotation.



CAUTION: It is important to always store your sensor in a moist environment so the sensor cap does not dry 
out. A grey calibration/storage sleeve is shipped with your cable assembly for an easy storage option. 
Simply moisten the sponge with a small amount of clean water and slide the sleeve over the probe 
guard to create a moist atmosphere for the sensor.



A
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ProSwap 1-port cables support user-replaceable sensors. The single port is universal and will allow any ProDSS smart 
sensor to be connected. These cables include a built-in thermistor which eliminates the need to always connect a 
conductivity/temperature sensor. 



ProDSS 4-port cables feature user-replaceable sensors. The ports on the bulkhead are universal, meaning that you 
can install any sensor into any port. A conductivity/temperature sensor must be installed for accurate measurement of 
all parameters except turbidity and TSS.



Bulkhead ports are numbered (Figure 5), so if multiple sensors of the same type are installed, the port number will be 
added to the Run screen display to clarify the measurement value of each sensor.



NOTICE: The bulkhead ports and sensor connectors are not wet-mateable. Make sure that the sensor 
connectors and bulkhead ports are clean and dry before sensor installation.  



Figure 5  Sensor installation (1- and 4-port cables)



1  Sensor port



2  O-ring



3  Sensor retaining nut 



4  Sensor



5  1-port bulkhead
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4



4



1



2



3



6



8



5



3



10



7



6  Thermistor



7  O-ring lubricant



8  Port plug



9  4-port bulkhead



10  Sensor installation/removal tool



Introduction



1.6 Cable Assemblies with  
1 or 4 Ports
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Sensor Installation
1. Remove the port cover shipped with the cable. This cover can be kept to protect the bulkhead ports from 



contamination during long-term storage.



2. Inspect each bulkhead port for contamination. If the port is dirty or wet, clean it with compressed air. 



3. Apply a thin coat of o-ring lubricant to the sensor o-rings. Wipe off excess o-ring grease with a lint-free cloth.



4. Carefully align the sensor and bulkhead connectors by inserting the sensor into the port then gently rotating the 
sensor until the connectors align. Once aligned, push the sensor toward the bulkhead until the sensor seats in 
the port. 



5. Carefully finger-tighten the retaining nut clockwise. If any resistance is felt, loosen the retaining nut completely 
to prevent cross-threading. 



6. Use the sensor installation/removal tool to tighten the retaining nut clockwise until snug, about a ¼ to ½ 
additional turn of the retaining nut. Be careful not to over-tighten the retaining nut.   



NOTICE: Incorrect installation or over-tightening can cause damage to the sensor or bulkhead that is not 
covered by the warranty.



Sensor Removal
To remove a sensor, insert the sensor installation/removal tool into the retaining nut, then rotate the retaining nut 
counterclockwise to loosen. After the retaining nut has been completely unscrewed from the bulkhead, pull the sensor 
straight out of the port and place it on a clean surface. Install a port plug if not reinstalling a sensor in the exposed port.  
Exposure to water can cause damage or corrosion to the bulkhead connectors not covered by the warranty.



NOTICE: Do not submerge the bulkhead without a 
sensor or port plug installed in all ports. 



Installation 



1. Apply a thin coat of o-ring lubricant to the o-rings 
on the plug port. 



2. Remove any excess lubricant from the o-rings and 
port plug with a lint-free cloth. 



3. Insert the port plug into the empty port and press 
until firmly seated. 



4. Finger-tighten the port plug clockwise to install. If 
necessary, use the sensor installation tool to make 
sure that the plug is fully seated into the port. The 
o-rings will not be visible if a port plug is correctly 
installed. Do not over-tighten the port plug.



Figure 6  Sensor port plugs and port 
numbering (4-port cables)



Port plugs 
Port plugs and a tube of o-ring lubricant are included in the 
maintenance kit that ships with all 1-port and 4-port cables. 
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Figure 7  Sensor guard and weight 
installation on a 4-port cable assembly



Sensor Guard Weights



To help stabilize the sensors when profiling at deeper depths, a sensor guard weight is supplied with 1-port and 4-port 
assemblies 10 meters and longer. To attach the weight, carefully hand-tighten it clockwise on to the bottom of the 
sensor guard (Figure 7). If any resistance is felt, loosen the sensor guard weight completely to prevent cross-threading. 



The bottom of the weight is threaded so that additional weights can be added if needed. YSI recommends installing 
no more than 5 lbs of weight on ProDIGITAL cables. See Accessories. 



NOTE: Do not have any weights installed on the sensor guard when calibrating using the calibration cup. 



1  Depth sensor (if equipped)



2  Bulkhead threads



3  Bulkhead



4  Sensor guard



5  Weight



2



4



3



1



5



Sensor Guard and Weight Installation 



1. Carefully slide the sensor guard over the bulkhead 
and attached sensors/port plugs. Push the sensor 
guard toward the bulkhead until the sensor guard 
threads align with the bulkhead threads.  



2. Carefully hand-tighten the sensor guard clockwise. 
If any resistance is felt, loosen the sensor guard 
completely to prevent cross-threading. Incorrect 
installation may cause damage to the sensor guard 
or bulkhead that is not covered by the warranty. 
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Figure 8  Keypad description



1  System: Opens the system menu. Use to adjust 
system settings.



7 Left arrow key: Navigate left in an alpha/numeric 
entry screen. Push to return to previous menu in all 
screens except alpha/numeric entry. On the Run 
screen, push to show graphical representations of the 
displayed measurements.



2  Probe: Opens the sensor menu. Use to setup sensors, 
change the units shown, select the sensor averaging 
mode, and turn on/off Auto Stable and GPS.



8 Right arrow key: Navigate right in an alpha/
numeric entry screen. On the Run screen, push to 
show graphical representations of the displayed 
measurements. In the View Data screen, push to view 
additional parameters in the data set.



3  Calibrate: Opens the calibration menu. Use to 
calibrate sensors or restore default calibration.



9 Help: Shows context sensitive help.



4 File: Opens the file menu. Use to view logged data 
and calibration files, backup data to a USB stick, and 
delete data.



10 ON/OFF: Turn on or turn off the instrument.



5 Exit/Escape key: Exits to the Run screen. When in an 
alpha/numeric entry screen, returns to previous menu.



11 Up/Down arrow keys: Scroll through menus or enter 
numbers and letters.



6 Backlight: Turns the keypad backlight on or off for use 
in low light conditions.



12 Enter key: Push to confirm selections. On the Run 
screen, push to log a single data point or start 
continuous data logging.



2.1 Keypad and Navigation



1



5 6



7 8



9 10



11 12



2 3 4



2.  Operation
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2.2



2.3



Startup



Navigation



Push the On/Off (  ) key to turn on the handheld. If the handheld does not turn on, make sure that the battery is 



charged. Push and hold the  key for 1.5 seconds to turn the handheld off.  



The handheld contains menus to change user-defined options, functions, and parameters. Use the arrow keys  



(  and ) to highlight different options within menus and sub-menus, then push the Enter ( 
ENTER



) key  to select the 
option. Push the left arrow ( ) key to return to the previous menu.  



Push the Exit/Escape ( Esc  ) key to return to the Run screen. To enable or disable an option, highlight the option, then 



push the 
ENTER



 key. Enabled functions appear as a circle with a dot (  ) or a box with a check mark ( ). Disabled 
functions appear as a circle only (  ) or an empty box (  ).



Alpha/Numeric Entry
When required, an alpha/numeric entry screen will be shown. Use the arrow keys to highlight a specific character and 



push the 
ENTER



 key to select it for entry. When finished entering information, highlight ENTER, then push the 
ENTER



 key 
to save the entry (Figure 9). 



NOTE:  When in an alpha/numeric screen, the  key is for alpha/numeric navigation only. Push the Esc  key to 
cancel and return to the previous menu.



Figure 9  Alpha/numeric and numeric entry screens



1



2



3



4



5



2



3



1



4



1  User entry field



2  Delete entire entry



3  Backspace



4  Enter (highlighted selection)



5  Upper/lowercase











13Operation



The main display (Run screen) shows the current measurements and units as defined in the Sensor Display menu. If 
more measurements are selected than can be displayed on the Run screen, a scroll bar will be shown. Use the and 



arrow keys to view the additional measurements (Figure 10). 



The message area shows status messages, error messages, and information about selected functions. 



Figure 10  Main display example



1  Date/Time 6 USB/PC connection indicator



2  GPS signal indicator 7 Log or sampling (update measurements) prompt on 
Run screen (single or continuous)



3  Battery charging indicator 8 Displayed measurements



4 Battery charge % 9 Scroll bar



5 Current screen/menu 10 Message area



2.4 Main Display Description



1
3



42



5



7



8



10



6



9
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2.5 System Menu



Push the System (  ) key to view and adjust instrument settings. Highlight a sub-menu then push the  
ENTER



 key to view 
the sub-menu options (Figure 11).



Pre-defined or user-selected options are noted within brackets ( [ ] ). 



Figure 11  System menu



Figure 12  Date/Time



Date/Time



  → Date/Time



For accurate logging and calibration data, correctly set the date and time 
options (Figure 12). Select any of the following options to set the Date/
Time.



Date/Time options:



•   Set YY/MM/DD, MM/DD/YY, DD/MM/YY or YY/DD/MM date format
•  Set the correct date
•  Select 12 or 24 hour time format
•  Set the correct time



1



5



9



3



7



11



13



2



6



10



4



8



12



1    Set the Date and Time



2    Change the user-defined Calibration Options



3    Change the instrument Language settings



4    Change the Radix Point



5    Change the Logging options



6    Change the Sampling options



7    Set the handheld Auto-Shutoff time



8    Set the Backlight mode



9    View the Software Version



10  View the handheld Serial Number



11  View and adjust the Unit ID



12  View the Sensor specific information



13  Adjust the display Brightness
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Figure 13  Calibration Options



Calibration Options



  → Calibration Record  → Options



User ID, Probe ID, or User Field #1 or 2 can be user-defined for positive 
calibration file identification of:



•   The person calibrating the instrument
•  The sensor/cable serial number used during calibration (or other,  
    user-defined Probe ID)
•  Other user-specific identification (User Field #1 and #2) (Figure 13)



NOTE: User Field can be used to describe the condition of the 
probe. For example, new sensor or new ODO cap.



Calibration Record
Detailed sensor calibration information is stored for later review. The instrument’s internal memory can save up to 400 
individual calibration records. After 400 records, the instrument will overwrite previously stored calibration records, 
starting with the oldest. To prevent the permanent loss of calibration records, periodically download the calibration 
files to a computer using the KorDSS software. 



Figure 14  Re-Cal Prompts



Re-Cal Prompts



  → Calibration Record → Options → Re-Cal Prompts



Re-Cal Prompts provide a reminder to recalibrate a probe in the 
user-defined number of days (Figure 14). Select the desired sensor Re-Cal 
prompt, then enter the desired number of days before the Re-Cal prompt 
occurs. This reminder will be provided when the instrument is powered 
on and will reoccur every day until the sensor is re-calibrated.



Set the sensor value to zero (0) days (default) to turn off Re-Cal prompts.
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Figure 15  Calibration Security



Calibration Security



  → Calibration Record → Security



The Calibration menu can be password protected to prevent accidental 
or unauthorized sensor calibration (Figure 15). 



1. From the Calibration Record menu, select Security, then enter the 
default password “ysi123”. 



2. Select Set Password [ ] and change the default password. 



3. Select the Protect Cal check box to password protect the 
Calibration menu. 



NOTE: Write down and keep the password in a safe place. Contact 
YSI Technical Support if you lose the password (Technical 
support).



Figure 16  Language



Language



  → Language



The instrument is shipped with English enabled. If a different language 
is desired and selected, the handheld will take approximately 10 to 20 
seconds to enable the new language (during the first installation only).



Optional languages:
•   Spanish
•  French
•  German
•  Italian
•  Portuguese
•  Norwegian



•  Japanese
•  Simplified Chinese
•  Traditional Chinese
•  Korean
•  Thai



Figure 17  Radix Point



Radix Point



  → Radix Point



The radix point can be changed to display a comma or a decimal in 
numeric displays (e.g. 1.00 becomes 1,00 when Comma is selected) 
(Figure 17).
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Figure 18  Logging



Figure 19  Site List



Figure 20  Site



Logging



  → Logging



The handheld can add a user-defined Site and/or Data ID to a data record 
if these functions are enabled under the Logging menu. A check mark in 
the box next to these features indicates they are enabled (Figure 17).  
  
After selecting Site [  ] or Data ID [  ], the Site List or Data ID List will be 
shown (Figure 19). New entries can be created by choosing Add new... 



If the handheld has a GPS signal, the current GPS coordinates will be 
auto-populated when creating a new site. If the handheld does not have a 
built-in GPS, the coordinates and altitude can be entered manually.



Sites can be listed in order of Name (i.e. alphanumeric order) or Distance 
from the current position (Figure 19).



Choose an entry from the Site List or Data ID List to Select, Edit, or 
Delete (Figure 20). When selected, data recorded will be tagged with the 
specific site and/or data ID.



NOTE: The Manage Sites menu in KorDSS Software can be used to 
send a picture of the Site to the instrument.



Continuous Mode ( Interval logging): Select the Continuous Mode check
box and enter the user-defined Log Interval (in hours:minutes:seconds) 
to log samples continuously at the specified time interval. The Run screen 



will display Start Logging... when in Continuous Mode. Press 
ENTER



 to 
begin logging.



One sample logging: Clear the Continuous Mode check box. The  
Run screen will display Log One Sample. A sample will be logged each 



time the 
ENTER



 key is pushed when in the Run screen.



NOTE: An option to change Site and/or Data ID (if enabled) 
appears once ENTER  is pressed to begin logging.
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Figure 21  Sampling



Sampling



  → Sampling



Auto sampling mode continuously updates measurements on the display 
(Figure 21).



When in Manual mode, the instrument will take measurements for the du-
ration of the user-defined Sample Period (in seconds) then “lock” or hold 
the readings on the display. The default sample period is 50 seconds, and 
can be adjusted from 15 to 60 seconds. Manual mode helps conserve 
battery power. 



Once the measurements are locked, push the 
ENTER



 key to log the held 



data,  or the Esc  key and then the 
ENTER



 key to take a new measurement.



NOTE: When both Continuous Logging Mode and Manual 
Sampling mode are enabled, the handheld will power the 
sensors on and take measurements for 15 seconds before 
logging a data set. 



Auto-Shutoff



  → Auto-Shutoff



To conserve battery power, auto-shutoff powers off the instrument after 
a user-defined time period (in minutes). The auto-shutoff time can be 
adjusted from 1 to 255 minutes. Set to 0 (zero) to disable Auto-Shutoff.



Backlight



  → Backlight



In Automatic mode, the instrument display will dim 60 seconds after the 
last key was pushed. Once any key is pushed, the instrument display will 
return to the user-defined brightness setting and the keypad backlight 
will turn on. The screen will dim and the keypad backlight will turn off 
after another 60 seconds of inactivity.



In manual mode, the instrument display remains at the user-defined 
brightness and the keypad backlight is turned on and off by the Backlight 
key. Setting the backlight to manual mode is recommended for bright 
conditions. 
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Software (Sw) Version



  → Sw Version



Sw Version shows the instrument’s software version number. The latest 
instrument software and update instructions are available at YSI.com. 
Instrument software can be updated through the KorDSS Software under 
the Instrument and Sensors tab. 



Serial #



  → Serial #



Serial # shows the serial number of the handheld instrument. Note the 
serial number when contacting YSI support. 



Unit ID



  → Unit ID



Users can set a custom Unit ID. The Unit ID identifies the instrument in 
KorDSS Software.



Sensor Info



  → Sensor Info



Sensor info shows measurement data, and hardware/software information 
for each component of the system: instrument, sensor, and bulkhead. Use 
the and arrow keys to scroll through the components.



Brightness



  → Brightness



The screen brightness can be adjusted to accommodate lighting 
conditions and to conserve battery power (Figure 22). Use the and  
arrow keys to adjust the screen brightness.



Figure 22  Display Brightness
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2.6 Sensor Menu



Push the  key to access the sensor menu (Figure 23). Highlight a sub-



menu then push the 
ENTER



 key to view sub-menu options.



Pre-defined or user-selected sensor settings are noted within brackets ([]). 



Figure 23  Probe (Sensor) menu



Use the Probe (  ) key to access the Sensor menu and change sensor settings (if applicable), enable the measure-
ment units displayed on the Run screen, set Auto Stable parameters, change the sensor averaging mode, and if 
equipped, turn on/off GPS.  



Sensor Setup



  → Setup



The Sensor Setup menu will show all sensors connected to the instrument 
(Figure 24). If a sensor is connected but is not listed on the Sensor Setup 
menu (<None> displayed), check the sensor and cable connections.



Figure 24  Sensor Setup



Setup ODO



  → Setup → ODO



Local DO: Enable or disable localized DO% measurements. When 
enabled, the calibration value is set to 100% regardless of altitude or 
barometric pressure. When enabled, an L will be shown next to DO% on 
the run screen. DO mg/L measurements are unaffected when Local DO is 
enabled (Figure 25). 



LDS: Last Digit Supression (LDS) rounds the DO value to the nearest 
tenth, e.g. 8.27 mg/L becomes 8.3 mg/L. 



Sensor Cap Coefficients: The sensor cap coefficients must be updated 
after sensor cap replacement. Update the sensor cap coefficients using 
the coefficient sheet provided with the new sensor cap. Once updated, 
the coefficients are saved to the ODO sensor and do not need to be 
re-entered.



NOTE: The coefficients stay with the sensor even when used with 
different handheld meters.



Figure 25  Setup ODO
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Setup Turbidity



  → Setup → Turbidity



TSS Coefficients: Total Suspended Solids (TSS) can be measured if 
correlation coefficients are calculated in KorDSS. 



To obtain these coefficients, collect turbidity data at the sampling site with 
corresponding grab samples. Analyze the samples in a lab to determine 
a true TSS measurement (mg/L). At least 2 and up to 6 value pairs of 
turbidity and TSS measurements can be used. 



Correlation data must be collected for each unique sampling site, as this 
correlation is site-specific.



In KorDSS Software, enter the field-obtained turbidity measurements and 
the corresponding lab-obtained TSS measurements in the Instrument and 
Sensors menu. Coefficients can then calculated with KorDSS and sent to 
the sensor.



NOTE: Although correlation coefficients can be entered directly 
into the handheld (Figure 26), only KorDSS Software can 
calculate the coefficients.



Figure 26  TSS coefficients



Setup pH



  → Setup →  pH



Select USA auto-buffer recognition (4.00, 7.00, and 10.00) or NIST auto-
buffer recognition (4.01, 6.86, and 9.18) (Figure 27). Calibration values are 
automatically compensated for temperature for both buffer sets. 



Setup Conductivity



  → Setup →  Conductivity



Temp Ref: Reference temperature is used to calculate temperature 
compensated specific conductance. All specific conductance values are 
compensated to the Temp Ref temperature. The default value is 25°C 
(Figure 28). Enter a new value between 15.00°C and 25.00°C.



%/°C (Percent per degree Celsius): The temperature coefficient is used to 
calculate temperature compensated specific conductance. The default is 
1.91% based on KCl standards. Enter a new value between 0 and 4%.



TDS Constant: This is a multiplier used to calculate an estimated Total 
Dissolved Solids (TDS) value from conductivity. The multiplier is used to 
convert specific conductance in mS/cm to TDS in g/L. The default value is 
0.65. Enter a new value between 0 and 0.99.



Figure 27  Setup pH



Figure 28  Setup Conductivity
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The TDS multiplier is highly dependent on the nature of the ionic species 
present in the water sample.  To be assured of moderate accuracy for 
the conversion, you must determine a multiplier for the water at your 
sampling site. Use the following procedure to determine the multiplier for 
a specific sample:



1. Determine the specific conductance of a water sample from the 
site. 



2. Filter a portion of water from the site. 



3. Carefully measure a volume of the filtered water. Completely 
evaporate to yield a dry solid. 



4. Accurately weigh the remaining solid. 



5. Divide the weight of the solid (in grams) by the volume of water 
used (in liters) to yield the TDS value in g/L for the site. 



6. Divide the TDS value in g/L by the specific conductance of the 
water in mS/cm to yield the conversion multiplier. 



NOTE: If the nature of the ionic species at the site changes 
between sampling studies, the TDS values will be in 
error. TDS cannot be calculated accurately from specific 
conductance unless the make-up of the chemical species in 
the water remains constant.



Setup Depth



  →  Setup →  Depth



Cable assemblies with a depth sensor in the bulkhead can measure virtual 
vented depth. The virtual vented depth measurement allows for real time 
compensation for atmospheric pressure using the handheld’s barometer.



Depth offset: Depth offset can be used if referencing water elevation 
against a known value. If a depth offset is entered (in meters), the output 
value will shift by the value of the offset (Figure 29). 



A common offset entered by the user is the depth sensor location relative 
to the rest of the WQ sensors. This value is 18.6 cm on the 1-port cable 
and 27.2 cm on the 4-port cable. (Figure 30).



Altitude/Latitude: To compensate for atmospheric pressure based on 
elevation and gravitational pull, enter the local altitude in meters relative 
to sea level and latitude in degrees where the instrument is sampling. 



Latitude effect:  Varying latitudes can cause up to a 200 mm change in 
depth from equator to pole.  



Altitude effect: A 100 m change in altitutde causes a 1.08 mm of change 
to the depth readings. 



Figure 28  Setup Depth



Figure 30  Distance of depth sensor  
to WQ sensors



Setup Conductivity (continued)
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Sensor Display



  →  Display (Figure 31)



The Sensor Display menu determines the parameters and units that 
are shown on the Run screen (Figure 10). The Run screen will only show 
measurements for sensors that are attached to the cable bulkhead.  



If more measurements are selected than can be displayed on one screen, 
a scroll bar will be shown. Use the and keys to scroll through the 
measurements. 



NOTE: For depth profiling, enable Vertical Position under Depth 
Display to view the real-time position of the depth sensor 
in the water column. This is helpful in profiling applications 
to ensure the depth sensor is lowered to the desired depth 
without waiting for the depth data to stabilize.



Figure 31  Sensor Display



Auto Stable



  → Auto Stable



Auto Stable indicates when a measurement is stable. Sensors with Auto 



Stable enabled will have 
A
S flash beside the measurement on the Run 



screen.  



 
A
S will flash green when the measurement is stable.  



Select a sensor to enable or disable Auto Stable (Figure 32). Then set the 
stability threshold parameters.



The Auto Stable stability threshold can be set by percent of measurement 
or in the units of measurement selected in the Sensor Display menu. 
Enter the stability value, then select Use Percent or Use Meas. Units 
(Figure 33).  



This threshold is used to compare the last reading with the previous. The 
smaller the number entered in % or units, the longer it will take for the 
instrument to reach the auto stable criteria.



Example:  For temperature in °C, if Measurement Units threshold is set 
to 0.2 and the temperature reading changes by more than 0.2 



degrees,  
A
S will continue to be red until the reading does not 



change by more than 0.2°C over the defined sample period 
and sample count.



Hold All Readings: After all sensors have reached their stability criteria, 
the measurements will be held or ‘locked’ on the display. If disabled, the 
sensor measurements will continue to change in real time. 



Audio Enabled: An audio alert will sound when stability is reached. 



Figure 32  Auto Stable



Figure 33  Auto Stable stability 
threshold
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Continuous Mode: The handheld will continuously check sensor values 
against the stability criteria even after the sample period and sample 
count have been met.  



Log Samples: Logs the sample/s defined by the Sample Period to 
memory.  



Sample Period: Time interval between samples that are used to 
determine stability.  Set the interval in seconds  (1 to 900).



Sample Count: Number of consecutive samples required for stability  
(1 to 10). 



Select Start Auto Stable to enable.



Averaging



  →  Averaging (Figure 34)



The averaging mode determines how the handheld will filter data. A 
smaller time frame for the rolling average window allows changes in 
the sensor’s measurements to be more quickly observed, while a larger 
rolling window provides more stable measurement readings and a 
smooth result. Each averaging mode will decrease the time span of the 
rolling window if a large change in the sensor measurement is detected, 
allowing the handheld to adapt when an event occurs. 



The Default mode provides optimum averaging for all sensors. This 
mode has up to 40 seconds of averaging on the sensors to curb spikes 
and outliers, resulting in more stable data.



In Accelerated mode, changes in sensor measurements are more quickly 
observed than default (approximately 10 seconds of averaging). This 
mode is recommended when the sensors are moving through the water, 
such as during profiling studies and most spot sampling applications.



NOTE: For profiling applications, enable Vertical Position under 
Depth Display to view unfiltered depth measurements. This 
helps to ensure the depth sensor is lowered to the desired 
depth without waiting for the averaged measurement. 



In Rapid mode, sensor response is very fast (approximately 2 seconds of 
averaging), but the instrument will never settle on a single steady number. 
This mode is recommended when the sensors are moving quickly 
through the water, such as rapid profiling and towed applications.



Figure 34  Averaging



Auto Stable (continued)
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Salinity



  →  Salinity 



Salinity is determined by calculations derived from the conductivity and 
temperature sensors. 



When a conductivity sensor is installed, the instrument will automatically 
use the salinity measurement for DO and “As Measured” will be 
displayed. If no conductivity sensor is installed (e.g. ODO/T cable 
assembly used), the salinity value will be user-selectable. 



ODO Cap Prompt



  →  ODO Cap Prompt 



The handheld can remind users when it is time to replace the ODO Cap 
based on a user-defined interval (Figure 35). To set the reminder, select 
ODO Cap Prompt and input a number in months. YSI recommends 
enabling this setting to match the warranty period of the ODO Cap:



• ProDSS ODO Sensor Cap [SKU: 626890] = 12 months
• ODO Extended Warranty Sensor Cap [SKU: 627180] = 24 months



The handheld will automatically recognize the last time the ODO Sensor 
Cap coefficients were updated and alert the user when the Cap is due 
for replacement. To disable the prompt, simply enter 0 for the number of 
months.



GPS (Optional)



  → GPS



Some handhelds feature a built-in GPS. GPS turns the handheld Global 



Positioning System On or Off. The  symbol is shown when a GPS signal 
is received (Figure 36). 



When enabled, the GPS coordinates will be saved with the Calibration 
Record and logged data. Note that the battery will drain more rapidly 
when GPS is enabled than when it is not enabled.



NOTE: GPS data will be most accurate when there is a clear line of sight 
to satellites. It may be difficult for the handheld to receive a good 
GPS signal when under canopy or indoors.



Figure 36  GPS



Figure 35  ODO Cap Status
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2.7 Calibration Menu



6
7



5
4



2
3



1



Push the Calibrate ( Cal ) key to access the Calibration menu (Figure 37). Highlight a sub-menu then push the 
ENTER



 
key to view sub-menu options. Pre-defined or user-selected parameters are noted within brackets ( [ ] ). Refer to the 
Calibration section for sensor specific calibration procedures. 



NOTE: User ID, Probe ID, and User Field #1 and #2 can be enabled in the Calibration Settings under the  
System  menu.



Figure 37  Calibration menu



1  Sensors connected 5  User ID



2  Optional Depth sensor calibration 6  Probe ID



3  Barometer calibration 7  User Field #1



4  Restore Default Calibration - restores  
     specified sensor to factory default
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2.8 Files Menu



View Data Filter



  → View Data 



Enter the desired filter criteria, then select Show Data or Graph Data 
to view the tabular or graphical data. If necessary, use the arrow keys to 
scroll through the data (Figure 39 and Figure 40). 
 
Site: View data from one site or all sites. 



Data ID: View data from one ID or all IDs. 



Begin/End: View data within specific date and time ranges.  



Data Memory: (free) % shows the remaining memory available. 
Download or delete data to free available internal memory. 



The Site List and/or Data ID List can be seen by selecting Site [  ] or Data 
ID [   ]. To enable the use of Site and/or Data ID when logging data, select 
Logging under the System menu.



Figure 38  Files menu



Figure 39  View Data Filter



Figure 40  View Filtered Log Data



Push the File ( ) key to access the Files menu (Figure 38). Highlight a sub-menu then push the 
ENTER



 key to view 
sub-menu options. 



Use the Files menu to view, delete or backup logged data or the calibration file.  Data can be filtered by a specific date 
and time range and by user-created Site and Data ID lists. 
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View Calibration Record



  → View Calibration Record 



Select View Calibration Record to show the stored sensor calibrations 
(Figure 41).  



Use the arrow keys to scroll through the calibration file data. 



Delete Data



  → Delete Data 



Enter the desired filter criteria, then select Delete Selected Data to 
permanently delete the data (Figure 42).  



Select Delete All Data to permanently delete all logged data from the 
handheld.



Calibration Information
Information in each calibration record:



•  Sensor calibrated
•  Date/time stamp
•  Sensor ID
•  Sensor serial #
•  Sensor software version
•  User ID (optional)
•  Probe ID (optional)
•  User Fields #1 and #2 (optional)
•  Calibration status
•  Calibration value
•  Temperature



Depending on the parameter, a calibration record may include additional 
information such as the Conductivity cell constant, ODO gain, ORP offset, 
and pH slope.



Figure 41  View GLP



Figure 42  Delete Data Filter
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Backup Data



  → Backup Data 



This function allows you to backup logged data to a flash drive based on 
Site, Data ID, and log date (Figure 43). A USB female to micro USB male 
adapter is included with new instruments for this data backup.



NOTE: The USB storage device must be formatted as FAT32, not 
NTFS or exFAT. The handheld will only support FAT32.



If the box next to “Include Sensor Info” is checked, each data set will 
be sent to a flash drive as a separate file with sensor serial number and 
sensor software information included. If the box is not checked (default), 
all data sets will be sent in a single backup file with no sensor serial 
number or sensor software information.



NOTE: It is suggested to send data to the USB flash drive as 
a single file (i.e. box is not checked) unless this sensor 
information is needed. This makes importing the data much 
faster and easier.



Once the filter settings are configured, select Backup Data to send the 
data to a flash drive. The data is exported in a CSV file. 



If the data backup is not successful, ensure the correct filter criteria are 
selected and the USB connection indicator can be seen at the top of the 
screen (Figure 10).



Delete Calibration Record



  → Delete Calibration Record 



To permanently delete the Calibration Record file from the instrument, 



select Yes, then push the 
ENTER



 key (Figure 45). 



Figure 43  Backup Data



Figure 44  Micro USB female 
connector



Figure 45  Delete Calibration Record
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2.9 Taking Measurements
For the highest accuracy, calibrate the sensor(s) before taking measurements.



1. Create Site and Data ID lists for logged data (if applicable).



2. Set the logging method (single or interval). 



3. Set the Auto Stable parameters (if applicable). 



4. Verify that the sensors and/or port plugs are correctly installed in all bulkhead ports. 



5. Install the probe guard. 



6. Insert the probe into the sample. Make sure the probe is fully submerged. 



7. Move the probe in the sample to release any air bubbles and to provide a fresh sample to the sensors. 



8. Wait for the sensor/s to stabilize in the sample.



9. On the main run screen, press 
ENTER



 to begin logging (single or interval) (See Logging).



NOTE: An option to change Site and/or Data ID (if enabled) appears once ENTER  is pressed to begin logging.



10. To stop continuous logging, simply press 
ENTER



 key again.
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3.1



3.  Calibration
ProDIGITAL sensors (except temperature) require periodic calibration. Calibration procedures follow the same basic 
steps with variations for specific parameters. Before calibration, adjust Calibration Record settings under the System 
menu if applicable to user requirements. Set up sensor options, settings, and coefficients as applicable.  



It takes 170 mL of solution to fill the 
calibration cup to line 1, while it takes 
225 mL to fill to line 2.



Make sure the calibration cup, sensor guard, and all sensors are clean. YSI strongly recommends installing the sensor 
guard before placing the sensors into the calibration cup.



For highest data accuracy, thoroughly rinse the calibration cup and sensors with a small amount of the calibration 
standard for the sensor to be calibrated. Discard the rinse standard, and proceed with a fresh standard.



Be careful to avoid cross-contamination with other standards between calibrations by thoroughly rinsing with DI water 
and drying the calibration cup and sensors. 



Ensure the calibration cup gasket is correctly seated. Loosely install the retaining nut on the cup. Slide the calibration 
cup over the sensors and sensor guard and tighten the retaining nut (Figure 46).



For cables and probes without dedicated calibration cups, please use the included graduated cylinder or a clean 
conatainer large enough to submerge the sensors. When calibrating the 1-port cable assembly, please ensure the 
built-in thermistor is fully submerged in the calibration solution.



Calibration Setup



Calibration Cup Installation for 4-Port Cable Assemblies



Figure 46  Calibration cup standard volume (4-port cable)



1  Fill line one (for all calibration 
solutions except for conductivity)



2  Fill line two (for conductivity  
     calibration solution)



3  Gasket



4  Retaining nut



5  Calibration cup installed



1



2



3



4 5
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Calibration Screen Layout



The calibration screen has the same basic layout for each parameter 
(Figure 47). 



Calibration value: This is the value the sensor will be calibrated to. The  
Yellow Line on the graph corresponds to this value.



Accept Calibration: Select this to calibrate the sensor to the calibration 
value.



Finish Calibration: This option is only available with multi-point 
calibrations (i.e. pH, ISE, turbidity, PC, PE, and chlorophyll). Finishes the 
calibration by applying previously accepted points. 



Press ESC to Abort: Press the ESC key to leave the calibration. The sensor 
will not be calibrated to any points. The last successful calibration will be 
used.



Last Calibrated: View the date and time of the last successful sensor 
calibration.



Actual Readings: This shows the current measurement value on the Run 
screen. The White Line on the graph corresponds to this value. Observe 
the White Line to ensure the measurement is stable before choosing 
Accept Calibration.



Post Cal Value: This is the same as the calibration value. This will be the 
measurement value in the current solution after the calibration is finished. 



Figure 47  Layout of calibration screen



Calibration Setup (continued)
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3.2 Depth
NOTE: This calibration option is available only if your bulkhead is equipped with a depth sensor.



Depth is calculated from the pressure exerted by the water column minus atmospheric pressure. Factors influencing 
depth measurement include barometric pressure, water density, and temperature. Calibration in the atmosphere 
“zeros” the sensor with respect to the local barometric pressure.



YSI recommends calibrating depth at the location of measurement. A change in barometric pressure will result in a 
zero shift unless the transducer is recalibrated to the new pressure.



If applicable, enter the depth offset to set the depth measurement to something other than zero. Enter the altitude and 
latitude of your sampling location to increase the accuracy of your depth measurement.



Depth Calibration
1. Make sure that the depth sensor is clean and dry in air, not im-



mersed in any solution. For best results, keep the bulkhead still 
and in one position while calibrating. 



2. Push the Cal key, then select Depth. The Calibration Value is set 
to 0.000 and should not be changed for air calibrations, even if 
using an offset.



3. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration (Figure 48). 



If the depth offset is used, the depth measurement will be adjusted after 
calibration. 



Figure 48  Calibrate Depth
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3.3 Conductivity
The conductivity/temperature sensor can measure and calculate conductivity, specific conductance (temperature 
compensated conductivity), salinity, non-linear function (nLF) conductivity, TDS, resistivity, and density. Calibration 
is only available for specific conductance, conductivity, and salinity. Calibrating one of these options automatically 
calibrates the other conductivity/temperature parameters listed above. For both ease of use and accuracy, YSI 
recommends calibrating specific conductance. 



Select the appropriate calibration standard for the conductivity of the sampling environment. Standards at least 1 mS/
cm (1000 μs/cm) are recommended for the greatest stability. For fresh water applications, calibrate to 1,000. For salt 
water applications, calibrate to 50,000 μS.



Conductivity Calibration
1. Make sure the conductivity sensor is clean prior to calibration. If 



necessary, clean the conductivity cell with the supplied soft brush.



2. Place the correct amount of conductivity standard into a clean and 
dry or pre-rinsed calibration cup. 



3. Carefully immerse the sensors into the solution. Make sure the 
solution is above the vent holes on the side of the conductivity 
sensor.  
 
If using the ODO/CT assembly, ensure the vent holes at the top 
of the sensor are completely immersed and the solution level is at 
least 1 cm higher than the top vent holes (Figure 50). A graduated 
cylinder is included with ODO/CT cable assemblies for the 
purpose of calibrating conductivity. 
 
For 4-port cable assemblies, fill the calibration cup to the second 
line with fresh calibration standard. It takes 225 mL of solution to 
fill to line 2.



4. Gently rotate and/or move the sensor up and down to remove any 
bubbles from the conductivity cell. Allow at least 40 seconds for 
temperature equilibration before proceeding. 



5. Push the Cal key, select Conductivity, then select Specific 
Conductance.  



6. Select Calibration value then enter the calibration value of the 
standard used. Note the measurement units the instrument is 
reporting and calibrating and be sure to enter in the correct 
calibration value for the units being used. For example, 10,000 μS 
= 10 mS. Make sure that the units are correct and match the units 
displayed on the handheld. 



7. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration (Figure 49). “Calibration successful!” will be 
displayed in the message area. 



Figure 49  Calibrate specific 
conductance



Figure 50  ODO/CT Cable Assembly



Top Vent Holes
Side Vent 



Holes



(continued on next page)
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3.4 Barometer
The barometer is factory calibrated and should rarely need to be recalibrated. The barometer is used for DO 
calibration, %Local measurements, and for virtual vented depth measurements. Verify that the barometer is accurately 
reading “true” barometric pressure and recalibrate as necessary. 



Laboratory barometer readings are usually “true” (uncorrected) values of air pressure and can be used “as is” for 
barometer calibration. Weather service readings are usually not “true”, i.e. they are corrected to sea level and cannot 
be used until they are “uncorrected”. Use this approximate formula:



True BP in mmHg=[Corrected BP in mmHg] - [2.5* (Local altitude in ft. above sea level/100)]
Example:



Corrected BP = 759 mmHg
Local altitude above sea level = 978 ft



True BP = 759 mmHg - [2.5*(978ft/100)] = 734.55 mmHg



Barometer Calibration



1. Push the Cal  key, then select Barometer.  



2. Select Calibration value then enter the correct “true” barometric 
pressure.    



NOTE: The measurement units during calibration are dictated by 
what is enabled in the sensor setup menu. Be sure to enter 
in the correct units.



•  BP in mmHg=25.4 x BP inHg
•  BP in mmHg=0.750062 x BP mb
•  BP in mmHg=51.7149 x BP psi
•  BP in mmHg=7.50062 x BP kPa
•  BP in mmHg=760 x BP atm



3. Select Accept Calibration (Figure 51). “Calibration successful!” will 
be displayed in the message area. 



Figure 51  Calibrate Barometer



8. Rinse the sensor in clean water then dry.



NOTE: If the data is not stabilized after 40 seconds, gently rotate 
the sensor or remove/reinstall the calibration cup to make 
sure that no air bubbles are in the conductivity cell.  
 
If you get calibration error messages, check for proper 
sensor immersion, verify the calibration solutions is fresh, 
the correct value has been entered into the handheld, and/
or try cleaning the sensor.



Conductivity Calibration (continued)
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3.5 Dissolved Oxygen
ODO calibration requires the current “true” barometric pressure.  Make sure that the barometer is reading accurately 
prior to ODO calibration.



Calibrating in DO% or DO% local automatically calibrates the mg/L and ppm measurement. There is no reason to cali-
brate both parameters. For both ease of use and accuracy, we recommend that you calibrate DO% or DO% Local and 
not mg/L. 



ODO% and ODO% Local - Water 
Saturated Air Calibration



1. Place a small amount of clean water (5 mL) in the calibration cup or 
a wet sponge into the calibration sleeve (for ODO/T and ODO/CT 
probes and 1-port cable assemblies). 



2. Make sure there are no water droplets on the ODO sensor cap or 
temperature sensor. 



3. Attach the probe guard and carefully slide into the calibration cup. 
Make sure a seal is not created around the probe. Atmospheric 
venting is required for accurate calibration. 



4. Turn the instrument on and wait approximately 5 to 15 minutes for 
the air in the storage container to be completely saturated with 
water.  



5. Push the Cal key, then select ODO. Select DO%. 



6. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration (Figure 52). “Calibration successful!” will be 
displayed in the message area.  



NOTE: If you see a calibration error message, verify the barometer 
reading and inspect the sensor cap. Clean and/or replace 
the sensor cap as needed.



Figure 52  Calibrate ODO %
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ODO mg/L Calibration
1. Place the ODO and conductivity/temperature sensor into a water 



sample that has been titrated by the Winkler method to determine 
the dissolved oxygen concentration in mg/L.  



2. Push the Cal key, then select ODO. Select DO mg/L. 



3. Select Calibration value. 



4. Enter the dissolved oxygen concentration of the sample in mg/L.  



5. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration (Figure 53). “Calibration successful!” will be 
displayed in the message area. 



6. Rinse the bulkhead and sensors in clean water then dry.



ODO Zero Point Calibration
1. Place the ODO and Conductivity/Temperature sensors in a  



solution of zero DO.



NOTE: A zero DO solution can be made by dissolving 
approximately 8-10 grams of sodium sulfite into 500 mL 
of tap water. Mix the solution thoroughly. It may take the 
solution 60 minutes to be oxygen-free.  



2. Push the Cal key, then select ODO. Select Zero. 



3. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration (Figure 54). “Calibration successful!” will be 
displayed in the message area. 



4. Thoroughly rinse the bulkhead and sensors in clean water then 
dry.



5. Perform a ODO % water-saturated air calibration after performing 
a zero point calibration.



Figure 53  Calibrate ODO mg/L



Figure 54  Calibrate ODO zero point
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3.6 Turbidity



Standards
For best results, YSI recommends the following standards for turbidity calibration:



Other standards may be acceptable as long as they have been prepared according to details in Standard Methods for 
the Treatment of Water and Wastewater (Section 2130 B). These standards include:
 



•   YSI Certified AMCO-AEPA polymer-based standards (see above)
•  Hach StablCal™ standards in various NTU denominations
•  Dilutions of 4000 NTU formazin concentrate purchased from Hach
•  Other formazin standards prepared according to the Standard Methods



The use of standards other than those mentioned above will result in calibration errors and inaccurate field readings. 
It is important to use the same type of standard for all calibration points; do not mix formazin and polymer-based 
standards for different points in a multi-point calibration.



When using an alternative standard (non-YSI), calibration can be completed using the following limits:



Min Max Unit



1st Calibration Point 0.0 1.0 FNU or NTU



2nd Calibration Point 5.0 200 FNU or NTU



3rd Calibration Point 400 4000 FNU or NTU



Calibration Point Standard Value



1 0 FNU [SKU: 608000]



2 12.4 FNU [SKU: 607200] or 124 FNU [SKU: 607300]



3 1010 FNU [SKU: 607400]











39Calibration



Turbidity Calibration 2-Point
Turbidity calibrations, more than most other paramters, are susceptible 
to interference from contamination. It is critical for calibrations to be 
performed with very clean sensors, guards, and cups.



NOTE: Calibration standards should not be re-used.



1. Fill the calibration cup to the appropriate level with 0 FNU 
standard (deionized water may be used as a substitute). The 
sensor guard must be installed to ensure an accurate calibration. 
Make sure the guard is intalled and immerse the probe in the zero 
standard. 



2. Push the Cal key, then select Turbidity. 



3. Select Calibration Value and enter 0.00.



4. Make sure there are no air bubbles on the turbidity sensor lens. 
If present, lightly tap the guard against the cup to dislodge any 
bubbles. Observe the actual measurement readings for stability 
(white line on graph shows no significant change for 40 seconds), 
and then select Accept Calibration. “Ready for cal point 2” will be 
displayed in the message area. 



5. Discard the used standard, and rinse the probe, guard, and 
calibration cup with a small amount of the next calibration point 
standard. Discard the rinse standard. 



6. Fill the calibration cup to the appropriate level with fresh standard 
for the second calibration point. Immerse the probe in the 
standard. 



7. Select Calibration Value and enter the value of the second 
calibration standard.



8. Make sure there are no air bubbles on the turbidity sensor lens. 
Observe the actual measurement readings for stability, and then 
select Accept Calibration (Figure 55). “Ready for cal point 3” will 
be displayed in the message area.



9. Select Finish Calibration to complete a 2-point calibration or 
continue for the 3-point calibration.



Repeat steps 5 through 8 for a 3-point calibration. “Calibration 
successful!” will be displayed in the message area. After calibration, rinse 
with water and dry the probe.



Figure 55  Calibrate Turbidity
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3.7 Total Algae



TAL Sensors
YSI offers two Total Algae (TAL) sensor options. Both are dual-channel fluorescence sensors.



The channels on the TAL-PC sensor refer to two independent data sets: one results from a blue excitation beam 
that excites the chlorophyll a (Chl) molecule and the second results from an orange excitation beam that excites the 
phycocyanin (PC) accessory pigment. TAL-PC sensors are typically selected for monitoring freshwater cyanobacteria.



The TAL-PE sensor is similar in having a chlorophyll channel, but utilizes a slightly blueshifted beam that excites the 
pigment phycoerythrin (PE). TAL-PE sensors are typically selected for monitoring marine cyanobacteria.



TAL Units
The TAL sensors report data in RFU and μg/L of pigment (Chl, PC or PE) units. YSI recommends reporting in Relative 
Fluorescence Units (RFU).



RFU is used to set sensor output relative to a stable secondary standard, Rhodamine WT dye. This allows users to 
calibrate sensors identically so that results from sensor to sensor can be compared. Calibration with Rhodamine 
WT also enables users to monitor for sensor drift and external factors such as biofouling or declining sensor optical 
performance over time as the LEDs age.



The excellent linearity of RFU, once the channels are calibrated with Rhodamine WT, translates to the best accuracy 
of measurements. For example, a chlorophyll reading of 100 units will represent twice the pigment detected by 
the sensor than with a chlorophyll reading of 50 units. This high linearity (R2>0.9999) doesn’t always hold for μg/L 
of pigment since that unit was derived from laboratory monocultures, and an environmental algal population can 
behave quite differently. This is also why the TAL sensors and in situ monitoring should not be regarded as a perfect 
replacement for other methods such as pigment extractions and cell counting.



The μg/L output generates an estimate of pigment concentration that is based upon correlations built with sensor 
outputs and extractions of pigments from laboratory-grown blue-green algae. Synonymous with parts per billion 
(ppb), μg/L is still commonly used by regulatory agencies, but has the drawback that it is very dependent upon the 
composition of the algal population, the time of day, the physiological health of the algae, and a number of other 
environmental factors. Thus, users are advised to do their own check of our correlation with a population of algae 
relevant to their own sites, as described below.



A 2-point RFU calibration is advised to be performed first. Next, with samples collected from the site of interest, 
measure both RFU and μg/L with the sensor(s). Observing careful handling and preservation of the samples, as 
soon as possible extract the pigments from the samples, using standardized methods to determine the μg/L in each 
sample. The extraction data may be used to assess how RFU and μg/L delivered by the sensor compare with the μg/L 
of pigment that would be predicted by RFU from the sensor. The user’s requirements can guide the decision as to 
whether RFU or μg/L is the best unit to read from the sensor for any specific application.



TAL Raw values can only be seen under Sensor info in the System menu and are unaffected by user calibrations. These 
values range from 0-100, representing the percent of full scale that the sensor detects in a sample, and are used for 
diagnostic purposes. 
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Rhodamine WT Dye Solution Preparation
Rhodamine WT dye solution must be used when completing a 2-point calibration. Purchase Rhodamine WT as a 2.5% 
solution to follow the procedure below. Kingscote Chemicals (Miamisburg, OH, 1-800-394-0678) has historically had a 
2.5% solution (item #106023) that works well with this procedure. Note that there are many types of Rhodamine—make 
sure Rhodamine WT is selected. If a 2.5% solution cannot be obtained commercially, prepare it from a solid or from 
another concentration of a liquid solution to a 2.5% final concentration, or adjust the dilutions below accordingly. It 
should be stored in the refrigerator when not in use. 



For PC and chlorophyll channel calibrations, a 0.625 mg/L solution of Rhodamine WT should be prepared. For PE 
channel calibration, a 0.025 mg/L solution of Rhodamine WT should be prepared. The steps below describe one 
procedure to prepare these solutions.



1. For any TAL sensor calibration, prepare a 125 mg/L solution of Rhodamine WT. Transfer 5.0 mL of the 2.5% 
Rhodamine WT solution into a 1000 mL volumetric flask. Fill the flask to the volumetric mark with deionized or 
distilled water and mix well to produce a solution that is approximately 125 mg/L of Rhodamine WT. Transfer to 
a storage bottle and retain it for future use.



*This solution can be stored in the refrigerator (4°C). Its degradation will depend upon light exposure 
and repeated warming cycles, but solutions used 1-2 times a year can be stored for up to two years. 
Users should implement their own procedures to safeguard against degradation.



2. For PC and chlorophyll channel calibrations, prepare a 0.625 mg/L solution of Rhodamine WT. Transfer 5.0 mL of 
the 125 mg/L solution prepared in step one into a 1000 mL volumetric flask. Fill the flask to the volumetric mark 
with deionized or distilled water. Mix well to obtain a solution that is 0.625 mg/L of Rhodamine WT. Use this 
solution within 24 hours of preparation and discard it after use.



3. For PE channel calibration, prepare a 0.025 mg/L solution of Rhodamine WT. Transfer 0.2 mL of the 125 
mg/L solution prepared in step one into a 1000 mL volumetric flask. Fill the flask to the volumetric mark with 
deionized or distilled water. Mix well to obtain a solution that is 0.025 mg/L of Rhodamine WT. Use this solution 
within 24 hours of preparation and discard it after use. 



In addition to preparing the Rhodamine solution(s), it is also necessary to determine temperature-compensated 
calibration values for solutions. In general, fluorescence is inversely related with temperature. Measure the temperature 
of the Rhodamine  solution(s) and use the temperature of the solution at the time of calibration to select the 
compensated solution concentrations, in either RFU (recommended) or µg/L pigment equivalents, from the table 
below.  



As an example, assume that you will calibrate the chlorophyll channel in RFU, and that the temperature measured in 
the 0.625 mg/L Rhodamine WT  solution is 22°C. The first standard value entered will be 0, and the second standard 
value will be 16.4 (see table on page 41). Likewise, if you intend to use the default µg/L unit when calibrating 
chlorophyll, the second standard value would be 66 in this example.  Using the same 0.625 mg/L Rhodamine WT  
solution to calibrate the PC channel will yield a second standard value of 16.0 RFU or 16 µg/L. These values will be 
entered when performing a 2-point calibration.
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Chlorophyll Phycocyanin Phycoerythrin



Temp (°C) RFU μg/L RFU μg/L RFU μg/L



30 14.0 56.5 11.4 11.4 37.3 104.0



28 14.6 58.7 13.1 13.1 39.1 109.0



26 15.2 61.3 14.1 14.1 41.0 115.0



24 15.8 63.5 15.0 15.0 43.0 120.0



22 16.4 66 16.0 16.0 45.0 126.0



20 17.0 68.4 17.1 17.1 47.0 132.0



18 17.6 70.8 17.5 17.5 49.2 138.0



16 18.3 73.5 19.1 19.1 51.4 144.0



14 18.9 76 20.1 20.1 53.6 150.0



12 19.5 78.6 21.2 21.2 55.9 157.0



10 20.2 81.2 22.2 22.2 58.2 163.0



8 20.8 83.8 22.6 22.6 60.6 170.0



TAL Calibration
A 1- or 2-point calibration can be completed for all channels on the TAL-PC and TAL-PE sensors.



A 1-point calibration, typically completed in clear deionized or distilled water, is simply a re-zeroing of the sensor.
This calibration does not reset the second point entered during the previous 2-point calibration. The consequence is 
that error will be alleviated at and near zero, but more error can accumulate in the measurement the farther away from 
zero the measured value is. The amount of error is dependent upon how much the second point drifts, which is not 
always equivalent to how much the zero point drifts.



For many users, especially those with sites where pigment is rarely detected and values are at or near zero most of the 
time, the far-from-zero accumulation of error is a non-issue. For others, it is best to perform a 2-point calibration using a 
Rhodamine WT solution.



Rhodamine WT Dye Solution Preparation (continued)
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PE, PC and Chlorophyll Calibration 2-Point
Each channel of the sensor must be calibrated independently. Calibration 
of the chlorophyll channel does not set the calibration for the PC channel 
or the PE channel. In addition, calibrating in RFU for a channel does not 
automatically calibrate the µg/L measurement for the same channel. The 
following calibration procedure must be performed for each channel and 
each unit the user would like to display. 



1. Fill the calibration cup to the appropriate level with deionized 
water (0 standard). Immerse the probe in the standard. Make sure 
the sensor guard is installed.



2. Push the Cal key, then select either TAL-PC or TAL-PE, depending 
on the sensor to be calibrated. 



3. Select the channel and units to be calibrated. Options for the TAL-
PC sensor are shown in Figure 56, while options for the TAL-PE 
sensor are shown in Figure 57.



4. Select Calibration Value and enter 0.00.



5. Make sure there are no air bubbles on the sensor lens. If present, 
lightly tap the guard against the cup to dislodge any bubbles. 
Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), and then 
select Accept Calibration. “Ready for cal point 2” will be displayed 
in the message area. 



6. Discard the used water, and rinse the probe, guard, and calibration 
cup with a small amount of the standard for calibration point #2. 
Discard the rinse standard. 



NOTE: For standard #2, use the 0.625 mg/L Rhodamine WT 
solution when calibrating chlorophyll (RFU or µg/L) on 
either TAL sensor, or when completing a PC (RFU or µg/L) 
calibration on a TAL-PC sensor.  Use the 0.025 mg/L 
Rhodamine WT solution when completing a PE (RFU or 
µg/L) calibration on a TAL-PE sensor.



7. Fill the calibration cup to the appropriate level with fresh standard 
#2. Immerse the sensors in the second calibration standard. 



8. Observe the temperature reading on the calibration display 
(Figure 58). Use the table in the Rhodamine WT dye solution 
preparation section to identify the appropriate value for the 
calibration standard.



9. Select Calibration Value and enter the value of the second 
calibration standard.



10. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration. The procedure will automatically finish after 
calibrating using the second standard.



Figure 56  TAL-PC Calibration Options



Figure 57  TAL-PE Calibration Options



Figure 58  Calibrate PC RFU
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pH Calibration 3-Point
1. Always start the calibration with pH 7 buffer. Fill the calibration cup 



to the appropriate level with pH 7 buffer solution. 



2. With the probe guard installed, carefully immerse the probe into 
the buffer solution. Make sure both the pH sensor and temperature 
sensor are submerged. 



3. Push the Cal key; then select pH or pH/ORP. 



4. The Calibration value will automatically be adjusted based on 
the selected buffer and temperature. Alternatively, the Calibration 
value can be manually entered.. 



5. Wait for the pH mV and temperature readings to stabilize; the 
white line on the graph should be flat for about 40 seconds.  



6. Select Accept Calibration and press the 
ENTER



 key. “Ready for cal 
point 2” will be displayed in the message area. 



7. Rinse the probe and calibration cup. Fill to the appropriate level 
with either pH 10 or pH 4 buffer solution; it doesn’t matter which 
one comes next.



8. Immerse the probe into the buffer solution. The Calibration value 
will automatically be adjusted based on the selected buffer and 
temperature.



9. Wait for the pH mV and temperature readings to stabilize; the 
white line on the graph should be flat for about 40 seconds.



10. Select Accept Calibration and press the 
ENTER



 key. “Ready for cal 
point 3” will be displayed in the message area.



Figure 59  Calibrate pH 2- or 3-point



3.8 pH/ORP
Observe the pH mV readings during calibration to understand the condition and response of the pH sensor. In buffer 
7, pH mVs should be between -50 and +50. In pH4 buffer, the mV reading should be 165 to 180 mV higher than the 
reading in pH 7 buffer. In pH 10 buffer, the mV reading should be 165 to 180 mV lower than the reading in pH 7 buffer. 
The theoretically ideal slope is -59 mV/pH unit.



1-Point
While a 1-point pH calibration is possible, this calibration procedure adjusts only the pH offset and leaves the 
previously determined slope unaltered. This should only be performed if you are adjusting a previous 2-point or 
3-point calibration.



2-point
Perform a 2-point pH calibration if the pH of the media to be monitored is known to be either basic or acidic. In this 
procedure, the pH sensor is calibrated with a pH 7 buffer and a pH 10 or pH 4 buffer depending upon the pH range 
you anticipate for your water to be sampled.



3-point
Perform a 3-point pH calibration to assure maximum accuracy when the pH of the environmental water cannot be 
anticipated or fluctuates above and below pH 7. In this procedure, the pH sensor is calibrated with pH 7, pH 10, and pH 
4 buffer solutions. 
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ORP Calibration
1. Obtain a premixed standard solution that is approved for use 



with Ag/AgCl ORP sensors or prepare a standard with a known 
oxidation reduction potential (ORP) value. Zobell solution is 
recommended. 



2. With the probe guard installed, carefully immerse the probe 
into the standard solution. Make sure both the ORP sensor and 
temperature sensor are submerged.



3. Push the Cal key, then select pH/ORP, then ORP. 



4. If using YSI Zobell solution, the Calibration value will 
automatically be adjusted based on the temperature. Otherwise, 
refer to the table included with the standard solution and enter the 
mV value that corresponds to the temperature of the solution. 



5. Wait for the ORP mV and temperature readings to stabilize; the 
white line on the graph should be flat for about 40 seconds.



6. Select Accept Calibration and press the 
ENTER



 key. “Calibration 
successful!” will be displayed in the message area.



Figure 60 Calibrate ORP



NOTE: For 2-Point calibrations, select Accept Calibration before 
selecting Finish Calibration.



11. Rinse the probe and calibration cup. Fill to the appropriate level 
with the final buffer solution.



12. Immerse the probe into the buffer solution. The Calibration value 
will automatically be adjusted based on the selected buffer and 
temperature.



13. Wait for the pH mV and temperature readings to stabilize; the 
white line on the graph should be flat for about 40 seconds.



14. Select Accept Calibration and press the 
ENTER



 key. The procedure 
will automatically finish after calibrating the third point.



pH Calibration 3-Point (continued)
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3.9



Optimal mV for ISE calibration
Ammonium mV values



•  NH4 1 mg/L = 0 mV +/- 20 mV (new sensor only) 
•  NH4 100 mg/L = 90 to 130 mV greater than the mV reading in the 1 mg/L standard 
•   The mV span between 1 mg/L and 100 mg/L values should be approximately 90 to 130 mV. The slope should be 



45 to 65 mV per decade of ammonium concentration in mg/L



Nitrate mV values
•  NO3 1 mg/L = 200 mV +/- 20 mV (new sensor only) 
•  NO3 100 mg/L = 90 to 130 mV less than the mV reading in the 1 mg/L mV standard 
•   The mV span between 1 mg/L and 100 mg/L values should be approximately 90 to 130 mV. The slope should be 



-45 to -65 mV per decade of nitrate concentration in mg/L 



Chloride mV values
•  Cl 10 mg/L = 225 mV +/- 20 mV (new sensor only) 
•  Cl 1,000 mg/L = 80 to 130 mV < 10 mg/L mV value 
•   The mV span between 10 mg/L and 1000 mg/L values should be approximately 80 to 130 mV. The slope should be 



-40 to -65 mV per decade of chloride concentration in mg/L



ISEs 
Ammonium, Nitrate, & Chloride



YSI recommends a 2-point calibration for ISEs. For best results, use standards that differ by 2 orders of magnitude:



•  1 mg/L and 100 mg/L for Ammonium and Nitrate



•  10 mg/L and 1,000 mg/L for Chloride



ISE Calibration 
1. Fill the calibration cup to the appropriate level standard for 



calibration point #1. Immerse the probe in the standard.



2. Push the Cal key, then select the applicable ISE sensor. 



3. Select Calibration value and enter the value that corresponds to 
the first calibration standard.



4. Observe the actual measurement readings for stability (white line 
on graph shows no significant change for 40 seconds), then select 
Accept Calibration. “Ready for cal point 2” will be displayed in the 
message area. 



5. Discard the used standard and rinse the probe and calibration cup 
with a small amount of the next calibration point standard. Discard 
the rinse standard.



6. Fill the calibration cup to the appropriate level with fresh standard 
for the second calibration point. Immerse the probe in the 
standard.  



7. Select Calibration value and enter the value of the second 
calibration standard.



8. Observe the actual measurement readings for stability, and then 
select Accept Calibration (Figure 61). “Ready for cal point 3” will 
be displayed in the message area.



9. Select Finish Calibration to complete a 2-point calibration. 



Figure 61  Calibrate ISE
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Chilled Third Calibration Point
The chilled 3-point calibration is recommended if there is a large temperature variation during sampling or when 
the temperature of the media cannot be anticipated. The highest concentration solution and one of the lower 
concentration solutions should be at ambient temperature. The other lower concentration solution should be chilled to 
less than 10°C to prior calibration point.



Preparing Standards
We recommend using YSI calibration solutions whenever possible. However, qualified users can follow these recipes to 
prepare their own standards. 



CAUTION:  Some of the chemicals required for these solutions could be hazardous under some conditions; 
therefore, the standards should only be prepared by qualified chemists in laboratories where proper 
safety precautions are possible. It is the responsibility of the user to obtain and study the MSDS for 
each chemical and to follow the required instructions with regard to handling and disposal of these 
chemicals.



Ammonium Standards
You will need: 



•  Solid ammonium chloride or a certified 100 mg/L NH4
+-N from a supplier



•  Lithium acetate dihydrate
•  Concentrated hydrochloric acid
•  High purity water
•  A good quality analytical balance
•  A 1000 mL volumetric flask
•  Accurate volumetric measuring devices for 100 mL and 10 mL of solution
•  And a 1000 mL glass or plastic storage vessels 



CAUTION:  Hydrochloric acid is highly corrosive and toxic and should therefore be handled with extreme care in 
a well-ventilated fume hood. The equivalent amount of a less-hazardous, more dilute sample of the 
acid may be used if preferred.



100 mg/L Standard



1. Accurately weigh 0.3817 g of ammonium chloride and transfer quantitatively into a 1000 mL volumetric flask. 
Add 2.6 g of lithium acetate dihydrate to the flask. 



2. Add approximately 500 mL of distilled or deionized water to the flask. Swirl to dissolve all of the reagents and 
then dilute to the volumetric mark with distilled or deionized water. 



3. Mix well by repeated inversion and then transfer the 100 mg/L standard to a storage bottle. 



4. Add 3 drops of concentrated hydrochloric acid to the bottle, then seal and agitate to assure homogeneity. 
Alternatively, 100 mL of certified 100 mg/L NH4



+-N standard can be used in place of the solid ammonium 
chloride.



1. Discard the used standard and rinse the probe and calibration cup with a small amount of the next calibration 
point standard. Discard the rinse standard.



2. Fill the calibration cup to the appropriate level with fresh standard for the third calibration point. Immerse the 
probe in the standard.  



3. Select Calibration value and enter the value of the third calibration standard.



4. Observe the actual measurement readings for stability, and then select Accept Calibration. “Calibration 
successful!” will be displayed in the message area.
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1 mg/L Standard



1. Accurately measure 10.0 mL of the above 100 mg/L standard solution into a 1000 mL volumetric flask. Add 2.6 
g of lithium acetate dihydrate to the flask. 



2. Add approximately 500 mL of distilled or deionized water. Swirl to dissolve the solid reagents and then dilute to 
the volumetric mark with water. 



3. Mix well by repeated inversion and then transfer the 1 mg/L standard to a storage bottle. 



4. Add 3 drops of concentrated hydrochloric acid to the bottle, then seal and agitate to assure homogeneity.



Other concentrations can be made by altering the amount of ammonium chloride. All other ingredient concentrations 
should remain unchanged.



Nitrate Standards
You will need: 



•  Solid potassium nitrate or a certified 1000 mg/l NO3-N from a supplier
•  Magnesium sulfate, high purity water
•  A good quality analytical balance
•  1000 mL volumetric flask
•  Accurate volumetric measuring devices for 100 mL, 10 mL and 1 mL of solution
•  And 1000 mL glass or plastic storage vessels



100 mg/L standard



1. Accurately weigh 0.7222 g of anhydrous potassium nitrate and transfer quantitatively into a 1000 mL volumetric 
flask. Add 1.0 g of anhydrous magnesium sulfate to the flask. 



2. Add approximately 500 mL of water to the flask. Swirl to dissolve all of the reagents, and then dilute to the 
volumetric mark with distilled or deionized water. 



3. Mix well by repeated inversion and then transfer the 100 mg/L standard to a storage bottle. 



4. Rinse the flask extensively with water prior to its use in the preparation of the 1 mg/l standard. Alternatively, 100 
mL of certified 1000 mg/L NO3-N standard can be used in place of the solid potassium nitrate.



1 mg/L standard



1. Accurately measure 10.0 mL of the above 100 mg/L standard solution into a 1000 mL volumetric flask. Add 1.0 
g of anhydrous magnesium sulfate to the flask. 



2. Add approximately 500 mL of distilled or deionized water. Swirl to dissolve the solid reagents, and then dilute 
to the volumetric mark with water. 



3. Mix well by repeated inversion and then transfer the 1 mg/L standard to a storage bottle.



Other concentrations can be made by altering the amount of potassium nitrate. All other ingredient concentrations 
should remain unchanged.



Ammonium Standards (continued)
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Chloride Standards
You will need:  



•  Solid sodium chloride or a certified 1000 mg/L chloride solution from a supplier
•  Magnesium sulfate
•  High-purity water
•  A good quality analytical balance
•  1000 mL volumetric flask
•  An accurate 10 mL measuring devices
•  And 1000 mL glass or plastic storage vessels 



1000 mg/L Standard  



1. Accurately weigh 1.655 grams of anhydrous sodium chloride and transfer into a 1000 mL volumetric flask.  



2. Add 0.5 grams of anhydrous magnesium sulfate to the flask.  



3. Add 500 mL of water to the flask, swirl to dissolve all of the reagents, then dilute to the volumetric mark with 
water.  



4. Mix well by repeated inversion, then transfer the 1000 mg/L standard to a storage bottle.  



5. Rinse the flask extensively with water prior to its use in the preparation of the 10 mg/L standard. Alternatively, 
simply add 0.5 grams of magnesium sulfate to a liter of a 1000 mg/L chloride standard from a certified supplier.  



10 mg/L Standard



1. Accurately measure 10 mL of the above 1000 mg/L standard solution into a 1000 mL volumetric flask.  



2. Add 0.5 grams of anhydrous magnesium sulfate to the flask.  



3. Add 500 mL of water, swirl to dissolve the solid reagents, then dilute to the volumetric mark with water.  



4. Mix well by repeated inversion, then transfer the 10 mg/L standard to a storage bottle. 
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4.1



4.  Maintenance and Storage
Follow all maintenance and storage procedures in this section. Incorrect or unapproved maintenance and/or storage 
can cause handheld, sensor or cable damage not covered by the warranty. 



Storage terms are defined as follows:



Short-term Storage = Less than 4 weeks 



Short-term storage is appropriate when the handheld, cables, and sensors will be used at regular intervals (daily, 
weekly, etc.).



Long-term Storage = More than 4 weeks 



During long periods of inactivity, such as the “off-season” for environmental monitoring, the instrument, sensors, and 
cables should be placed in long-term storage.



YSI recommends cleaning and maintenance before long-term storage.
  



Wipe the keypad, screen, and case with a cloth dampened with a mild 
solution of clean water and dish soap (Figure 62). Optimal storage 
temperature of the handheld instrument is 0-45°C. The battery pack 
permanently loses capacity at a faster rate when above 45°C.



Short-term Storage: 



Assure that the handheld instrument is powered off, and store it in a 
temperature-controlled, secure location. Ideally all ports should be covered 
to prevent dust, water, or other contamination.



Long-term Storage: 



In addition ot the short-term storage guidelines above, remove the battery 
pack to prevent any damage from possible battery leaks. Reinstall the 
battery cover. Store the battery pack in a dry place ideally around 25°C.



  



Figure 62  Handheld cleaning



ProDIGITAL Handheld 
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4.2



4.3



Figure 63  Cable, bulkhead,  
connector maintenance



Figure 64  Sensor guard maintenance



Wipe the cable and bulkhead with a cloth dampened with a mild solution 
of clean water and dish soap. Make sure sensors or port plugs are 
installed so the bulkhead ports do not get wet when cleaning. Exposure 
to water can cause damage or corrosion to the bulkhead connectors not 
covered by the warranty.



For short-term storage, YSI recommends leaving the sensors installed on 
the bulkhead. The ODO, pH, and pH/ORP sensors must be kept in a moist 
air environment; therefore, place a small amount of water (5-10 mL) in the 
calibration cup and tighten the retaining nut to seal the storage chamber.



For long-term storage, YSI recommends uninstalling the sensors 
from the bulkhead and following each sensor’s respective long-term 
storage instructions. Inspect the bulkhead ports and cable connectors 
for contamination. If dirty or wet, clean it with compressed air (Figure 
63). Install the cap that protected the bulkhead during initial shipment. 
Alternatively, install the bulkhead port plugs.



Remove light bio-fouling with a cloth soaked in a mild solution of 
clean water and dish soap. Soak in vinegar to remove hard growth and 
deposits. Use a plastic scrub brush to remove any remaining bio-fouling. 
Rinse the sensor guard with clean water (Figure 64).



NOTICE: Do not sand or polish the guard. Removal of the guard 
coating can affect some sensor readings.



  



1-Port and 4-Port Bulkheads



Sensor Guard 
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4.4



Figure 65  Depth sensor flush



The depth sensor should be flushed after each use. Fill the syringe 
(included with the maintenance kit) with clean water and gently push 
water through the ports located on the bulkhead. Flush until clean water 
flows from the opposite depth port (Figure 65).



The sensor can be stored wet or dry. For long-term storage, YSI 
recommends storing the sensor dry.



NOTICE: Do not insert objects into the depth ports. Damage to 
the depth transducer from incorrect cleaning is not 
covered by the warranty.



  



Depth Sensor 



4.5
To ensure optimal performance, it is important to keep the temperature sensor free of any deposits. Rinse the 
thermistor after each use. If deposits have formed, use mild soapy water and a soft bristle cleaning brush. The ProDSS 
smart sensor can be stored wet or dry.



However, if you’re using the ODO/T or ODO/CT cable assembly, the sensor must be stored in a moist enviornment. 
A grey storage sleeve is shipped with the cable for an easy storage option. Simply moisten the sponge with a small 
amount of clean water and slide the sleeve over the probe guard to create a moist atmosphere for the sensor.



Temperature Sensor 



4.6
The conductivity channels should be cleaned after each use. Dip the 
sensor’s cleaning brush (included with the maintenance kit) in clean water, 
insert the brush at the top of the channels, and sweep the channels 15 to 
20 times (Figure 66).



If deposits have formed on the electrodes, use a mild solution of dish 
soap and water to brush the channels. For heavy deposits, soak the 
sensor in white vinegar, then scrub with the cleaning brush. Rinse the 
channels with clean water following the sweepings or soak.



The ProDSS sensor can be stored wet or dry. For long-term storage, YSI 
recommends storing the sensor dry.



However, if you’re using the ODO/CT cable assembly, the sensor must be 
stored in a moist enviornment. 



Conductivity Sensor 



Figure 66  Channel brush
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4.7 Optical Dissolved Oxygen Sensor 
The ODO sensor should be kept clean since some types of fouling may 
consume oxygen which could affect the dissolved oxygen measurements.



To clean the sensor cap, gently wipe away any fouling with a lens cleaning 
tissue that has been moistened with water to prevent scratches (Figure 
67). Do not clean the ODO sensor with organic solvents as they may 
damage the cap.



To minimize sensor drift, always store the ODO sensor in a wet or water-
saturated air environment.



Figure 67  Wiping the ODO  
sensor window



Figure 68  ODO short-term storage



Figure 69  ODO long-term storage



Short-term Storage: 



Store the ODO sensor in a moist air environment. A storage sleeve with 
a wet sponge or the calibration cup with a small amount of water is 
recommended (Figure 68).



This is true for both ProDSS sensors and the ODO cables assemblies.



Long-term Storage: 



•  Method 1: Submerge the sensing end of the sensor in a container of 
distilled or deionized water. Periodically check the level of the water to 
make sure that it does not evaporate.



•  Method 2: Wet the sponge located in the cap originally included 
with the ODO sensor, then install on sensing end of the ODO sensor. 
Replace the sponge if it becomes dirty.



For ProDSS ODO sensors, the sensor can be left on the 4-port bulkhead 
or removed for long-term storage (Figure 69).



For ODO cable assemblies, the sensor must be stored in a moist 
enviornment. A grey storage sleeve is shipped with the cable for an 
easy storage option. Simply moisten the sponge with a small amount of 
clean water and slide the sleeve over the probe guard to create a moist 
atmosphere for the sensor.
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ODO Sensor Rehydration
If the ODO sensor has accidentally been left dry for longer than 8 
hours, it must be rehydrated. To rehydrate, soak the ODO sensor in 
room temperature tap water for approximately 24 hours. After the soak, 
calibrate the sensor (Figure 70).



ODO Sensor Cap
Optical DO sensor caps are warrantied for either 12 or 24 months depending on the model:



•  ProDSS ODO Sensor Cap [SKU: 626890] = 12 months



•  ODO Extended Warranty Sensor Cap [SKU: 627180] = 24 months



Depending on usage and storage practices, the cap may last longer than its warranty period.



As the ODO sensor caps ages, deterioration of the dye layer can reduce measurement stability and response time. 
Periodically inspect the sensor cap for damage and large scratches in the dye layer. Replace the cap when readings 
become unstable and cleaning the cap and DO recalibration do not remedy the symptoms.



Figure 70  ODO rehydration
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Figure 71  ODO cap replacement



ODO Sensor Cap Replacement
The instruction sheet shipped with the replacement ODO sensor cap 
includes the calibration coefficients specific to that sensor cap. Make sure 
to save the ODO sensor cap instruction sheet in case you need to reload 
the calibration coefficients.



1. Remove the old sensor cap assembly from the probe by grasping 
the probe body with one hand and rotating the sensor cap 
counterclockwise until it is completely free. Do not use any tools 
for this procedure.



2. Carefully remove the o-ring by pinching it with your fingers and 
rolling it up. Do not use any tools to remove the o-ring. Clean the 
area of any debris with a lens cleaning tissue.



3. Install the new o-ring that is included with the replacement sensor 
cap.



4. Apply a thin coat of o-ring lubricant (included with the new cap) to 
the installed o-ring. Remove any excess o-ring lubricant with a lens 
cleaning tissue. Be careful to avoid contact with the sensor lens.



5. Inspect the sensor lens for any moisture or debris. If necessary, 
wipe the lens carefully with a non-abrasive, lint-free cloth to 
prevent scratches. Do not use organic solvents to clean the ODO 
sensor lens.



6. Remove the new sensor cap from its hydrated container and dry 
the inside cavity of the sensor cap with lens cleaning tissue. Make 
sure the cavity is completely dry before proceeding with the 
installation.



7. Using clockwise motion, thread the new sensor cap onto the probe 
assembly until it is finger-tight. The o-ring should be compressed 
between the sensor cap and probe. Do not over-tighten the sensor 
cap and do not use any tools for the installation process.



8. After installing the new sensor cap, store the sensor in either water 
or in the water-saturated air storage chamber.



NOTE: Be sure to update the ODO Sensor Cap Coefficients after 
replacement.
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Updating the ODO Sensor Cap Coefficients
After installing a new sensor cap, connect the probe to the handheld and turn the instrument on. Locate the Calibration 
Code Label on the ODO Sensor Cap Instruction Sheet. This contains the calibration codes for this particular sensor 
cap. Follow the procedures below to enter the new calibration coefficients into the instrument.



1. Push the  key to access the Sensor menu, then select Setup, then ODO.



2. Select Sensor Cap Coefficients.



3. Highlight each coefficient in turn (K1 through KC) and use the numeric entry screen to enter the corresponding 



new coefficient from the Calibration Code Label. Push the 
ENTER



 key after each entry and then proceed to the 
next K selection.



4. After all the new coefficients have been entered, select Update Sensor Cap Coefficients.



5. A message will appear warning that you will be overwriting the current sensor cap coefficients and you should 
confirm that you wish to carry out this action. Select Yes to confirm the new coefficients.



After updating the Coefficients, the Serial # in the Sensor Cap menu will be updated automatically based on your 
entries.



If errors are made in entering the Sensor Cap Coefficients, the instrument will block the update and an error message 
will appear on the display. If you see this error message, re-enter the coefficients and check them carefully.



NOTE: After entering the sensor cap coefficients, the ODO sensor must be calibrated.
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4.8
Clean the sensing window with a non-abrasive, lint-free cloth (Figure 72). 
If necessary, use mild soapy water.



The sensor can be stored wet or dry. For long-term storage, YSI 
recommends storing the sensor dry. Install the shipping cap or sensor 
guard to prevent scratches or damage to the optical sensing window.



Turbidity & Total Algae Sensors 



Figure 72  Wiping the sensor window



4.9 pH/ORP Sensor 



Figure 73  Cleaning the pH and  
pH/ORP sensor with dish soap



1 M HCl



Chlorine
bleach



The pH and pH/ORP sensors are shipped with their tips in a storage bottle containing potassium chloride (KCl) 
solution. Keep this bottle for long-term storage. 



Periodic maintenance is necessary to clear contamination from the sensing elements. Contaminants on the bulb and/or 
junction can slow sensor response time. Clean the sensors when deposits, bio-fouling or other contamination appears 
on the glass or when the sensor response time is noticeably slow. There are several methods to clean and restore the 
sensor depending on the severity of fouling or contamination.



Cleaning Methods



Standard Rinse
Rinse the sensor with tap water each time it is brought in from the field. This is generally recommended for most 
sensors and use cases to clear mild contamination.



If contaminants remain or the sensor exhibits a slow response time, continue with advanced cleaning.



Advanced Cleaning
For moderate contamination or slow response after advanced rinsing, 
remove the sensor from the bulkhead and perform the following steps:



1. Remove any foreign matter from the sensor tip. If necessary, use a 
moistened cotton swab to carefully remove foreign material from 
the glass bulb and junction. Be careful to avoid direct contact with 
the glass bulb. The bulbs are fragile and will break if pressed with 
sufficient force.



2. Soak for 10 minutes in a mild solution of clean water and dish soap 
(Figure 73). Rinse the sensor with tap water and inspect.



If contaminants are removed, attach the sensor to the bulkhead and test 
the response time.



If contaminants remain or response time does not improve, continue to 
the hydrochloric acid (HCl) soak.
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Figure 74  Cleaning the pH and  
pH/ORP sensor with hydrochloric acid



1 M HCl



Chlorine
bleach



Acid Soak
For heavy contamination or slow response after advanced cleaning, 
remove the sensor from the bulkhead and perform the following steps:



1. Soak the sensor for 30 to 60 minutes in one molar (1 M) HCl 
(Figure 74). HCl reagent can be purchased from most chemical or 
laboratory distributors. To prevent injury, carefully follow the HCl 
manufacturer’s instructions. If HCl is not available, soak in white 
vinegar.



2. After soaking, thoroughly rinse the sensor with tap water. Then 
soak the sensor in clean tap water for 60 minutes, stirring 
occasionally. Finally, rinse the sensor once again with tap water.



Attach the sensor to the bulkhead and test the response time. If response 
time does not improve or biological contamination of the reference 
junction is suspected, continue to the chlorine bleach soak.



pH/ORP Sensor Maintenance and Storage (continued)



Figure 75  Cleaning the pH and  
pH/ORP sensor with chlorine bleach



1 M HCl



Chlorine
bleach



Figure 76  pH and pH/ORP  
short-term storage



Bleach Cleanse
If biological contamination of the reference junction is suspected or if 
good response is not restored by the previous methods, remove the 
sensor from the bulkhead and perform the following  steps:



1. Soak the sensor for 60 minutes in a 1:1 dilution of chlorine bleach 
and tap water.



2. After soaking, thoroughly rinse the sensor with tap water. Then 
soak the sensor in clean tap water for 60 minutes. Finally, rinse the 
sensor once again with tap water.



Attach the sensor to the bulkhead and test the response time. If response 
time does not improve the sensor may be nearing the end of its useful 
life.



Short-term Storage: 



When in regular field use, the pH-pH/ORP sensors should remain on the 
bulkhead with the calibration/storage cup installed. Place a small amount 
of tap or surface water in the cup prior to storage or transport. The 
probes should be kept in this water-saturated air chamber between uses; 
not submerged (Figure 76). Make sure the storage cup makes a tight 
connection to prevent evaporation.
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Figure 77  pH and pH/ORP  
long-term storage



Long-term Storage: 



Remove the sensor from the bulkhead and plug the bulkhead port. Insert 
the sensor tip into the storage bottle and solution that were originally 
supplied with the sensor (Figure 77). The storage bottle features an open 
cap and o-ring to form a tight seal around the sensor tip; the solution 
contains KCl with potassium phthalate and a preservative. If this original 
solution is not available, one can prepare a 2 M KCl solution or use pH 
4 buffer as an alternative, though these solutions should be monitored 
for microbial growth and replaced if growth is apparent. Other sensors 
and system components should not be stored in or exposed to these pH 
buffers for long periods of time.



NOTICE: Do NOT let the sensor dry out. Do NOT store the sensor 
in distilled or deionized water. Either of these will 
radically shorten the lifespan of the sensor module and 
void its warranty.



Sensor Module
The pH and pH/ORP sensors feature user-replaceable sensor modules. These modules contain a reference solution 
that depletes over time. The warranty period for both of these modules is 12 months:



•  Replacement pH Module [SKU: 626963] = 12 months



•  Replacement pH/ORP Module [SKU: 626964] = 12 months



Depending on usage and storage practices, the module may last longer than its warranty period. Replace the module 
if the sensor exhibits a slow response time after trying all the cleaning methods listed above. 



pH/ORP Sensor Maintenance and Storage (continued)
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4.10 ISE Sensor 



Figure 78  Soaking the ammonium  
or nitrate ISE sensor



Figure 79  Rinsing the chloride sensor



ISE sensors are shipped with their tips in a storage bottle. Keep this bottle for long-term storage. 



Do not let the ISE sensor reference electrode junctions dry out. Clean the sensors when deposits, bio-fouling or other 
contamination appears on the membrane.



Ammonium and Nitrate Sensor Maintenance
1. Carefully clean the ammonium or nitrate sensor by rinsing with DI 



water followed by soaking in the high standard calibration solution.



2. Carefully dab the sensor dry with a clean, lint-free cloth.



NOTICE: The ion-selective membranes are very fragile. Do not 
use coarse material (e.g. paper towels) to clean the 
membranes or permanent damage to the sensor can 
occur. The only exception is fine emery cloth on the 
chloride sensor.



Chloride Sensor Maintenance
1. Carefully clean the chloride sensor by carefully polishing with 



fine emery paper in a circular motion to remove deposits or 
discoloration.



2. Carefully rinse with DI water to remove any debris.



Figure 80  ISE short-term storage



Short-term Storage: 



When in regular field use, ISEs should remain on the bulkhead with the 
calibration/storage cup installed. Place a small amount of tap or surface 
water in the cup prior to storage or transport. The probes should be kept 
in this water-saturated air chamber between uses; not submerged. Make 
sure the storage cup makes a tight connection to prevent evaporation 
(Figure 80).



1 M HCl



Chlorine
bleach
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Sensor Module
Ammonium, chloride and nitrate sensors feature user-replaceable sensor modules. These modules contain a reference 
solution that depletes over time. The warranty period for ISE modules is 6 months:



•  Replacement Nitrate Module [SKU: 626965] = 6 months



•  Replacement Ammonium Module [SKU: 626966] = 6 months



•  Replacement Chloride Module [SKU: 626967] = 6 months



Depending on usage and storage practices, the module may last longer than its warranty period. When it is time, 
perform a sensor module replacement in a clean, dry laboratory environment. 



Figure 81  ISE long-term storage



Long-term Storage: 



Remove the sensor from the bulkhead and plug the bulkhead port. 
Insert the sensor tip into the storage bottle with a small amount of 
high-calibration solution or tap water. The sensor tip should not be 
submerged. The storage bottle features an open cap and o-ring to form a 
tight seal around the sensor tip (Figure 81).



NOTICE: Do NOT let the sensor dry out. Do NOT store the ISE 
sensor in conductivity standard, pH buffer, or salt water. 
Either of these will radically shorten the lifespan or kill 
the sensor module and void its warranty.



Rehydrating the Reference Junction
If an ISE module has been allowed to dry, soak the sensor for several 
hours (preferably overnight) in the sensor’s high-calibration solution. If the 
sensor is irreparably damaged, the sensor module must be replaced.



ISE Sensor Maintenance and Storage (continued)
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Figure 82  Sensor module 
replacement



Sensor modules for pH, pH/ORP, nitrate, ammonium, and chloride all require periodic replacement. Perform a sensor 
module replacement in a clean, dry laboratory environment. Remove the sensor from the bulkhead and perform the 
following steps: 



Module Replacement



1. Peel off and discard the sticker that covers the junction of the 
sensor body and the module (Figure 82). 



2. With a small, flat-blade screwdriver, carefully remove the square 
rubber plug from the gap in the hard plastic ring at the base of the 
sensor module. 



3. Using two fingers, squeeze the sensor module’s hard plastic ring 
so that it compresses the gap left by the rubber plug. 



4. While squeezing, steadily pull the sensor module straight from the 
sensor body, rocking slightly if necessary. Do not keep the used 
o-rings as they are unusable after removal from the sensor body. 
Discard the old sensor module. 



5. Inspect the sensor connector port for debris or moisture. 
If detected, remove it with lint-free cloth or a light blast of 
compressed air.



6. The new sensor module comes with two o-rings installed and 
pre-lubricated. Visually inspect the o-rings for nicks, tears, 
contaminants or particles. Replace any damaged o-rings. 



NOTICE: If a sensor module is removed for any reason, the o-rings 
must be replaced.



7. Align the prongs on the base of the sensor module with the slots 
in the sensor body. The sensor module is keyed to insert in only 
one orientation. Push the sensor module firmly into position until 
it clicks. Wipe any excess o-ring lubricant from the assembled 
components. 



8. Wrap the junction of the sensor module and sensor body with the 
new sticker included in the sensor module kit. The sticker helps 
keep the sensor module junction clean and retain the rubber plug 
throughout deployment.



9. Write the replacement date on the sticker. 



NOTE: Be sure to calibrate the sensor after module replacement.



4.11 ProDSS Sensor Module Replacement
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5.1



5.  KorDSS Software



Introduction
KorDSS Software and drivers require permissions for successful installation. Administrative privileges may be necessary 
for a business or networked PC. Contact your organization’s IT department for admin privileges.



System Requirements
Supported 32 bit (x86) and 64 bit (x64) Microsoft Operating Systems:



•  Microsoft Windows 7 Home Basic SP1
•  Microsoft Windows 7 Home Premium SP1
•  Microsoft Windows 7 Professional SP1
•  Microsoft Windows 7 Enterprise SP1
•  Microsoft Windows 7 Ultimate SP1
•  Microsoft Windows 8 Home Basic
•  Microsoft Windows 8 Home Premium
•  Microsoft Windows 8 Professional
•  Microsoft Windows 8 Enterprise
•  Microsoft Windows 8.1 Basic
•  Microsoft Windows 8.1 Professional
•  Microsoft Windows 8.1 Enterprise
•  Microsoft Windows 10 Home
•  Microsoft Windows 10 Professional
•  Microsoft Windows 10 Enterprise
•  Microsoft Windows 10 Education



Ram Memory Requirement:



•  Minimum of 2 GB of RAM installed



Hard Disk Free Space:



•  Minimum of 500 MB of free hard drive space



Internet Access Required to Support:
•  Software and device updates, software licensing
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Figure 83  KorDSS Installer



Figure 84  ProDSS Driver Installer



Figure 85  Back button



Figure 86  KorDSS license agreement



Figure 87  Launch KorDSS



5.2 Installing the Driver and Software
Follow these steps to complete the installation process and establish 
connection to the handheld:



NOTE: Be sure to install the driver before connecting the handheld 
to your PC for the first time.



1. Insert the supplied USB flash drive into a USB port on your 
computer.



2. Depending on the PC operating system and system settings, the 
KorDSS Installer may appear. If it does not appear, open the flash 
drive in Windows Explorer and double-click Start.exe to start 
the installer. Figure 83 shows how the installer will appear once it 
starts.



3. On the KorDSS Installer, click Install Driver. Then choose to Install 
the driver on the screens that follow (Figure 84).



4. After the driver has installed, choose to go Back to the KorDSS 
Installer (Figure 85) .



5. On the KorDSS Installer, click Install KorDSS Application. A 
license agreement will appear (Figure 86).



6. You may be asked if you want to allow a program from an 
unknown publisher to make changes on the computer. If so, select 
Yes.



7. After successful installation of KorDSS, click Launch to start the 
program (Figure 87).



8. Connect the handheld meter to the PC with the supplied USB 
cable.



9. Power on the handheld and click Connect when it appears under 
the Instrument Connection Panel; there may be a short delay 
before it appears in the software.
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6.1



6.  Accessories



Ordering
Telephone: 800 897 4151 (USA)



+1 937 767 7241 (Globally) Monday through Friday 



8:00 AM to 5:00 ET



Fax: +1 937 767 9353 (orders)



Email: info@ysi.com



Mail: YSI Incorporated 1725 Brannum Lane 



Yellow Springs, OH 45387 USA



Web: Visit YSI.com to order replacement parts, accessories, and calibration stolutions.



When placing an order please have the following available:



1. YSI account number (if available)



2. Name and phone number



3. Purchase Order or Credit Card number



4. Model Number or brief description



5. Billing and shipping addresses



6. Quantity



YSI Item # Description



626650 ProSolo handheld, no GPS, not compatible with ProSwap 1-port or ProDSS 4-port cable assemblies



626700-1 ProSwap handheld, no GPS, not compatible with ProDSS 4-port cable assemblies



626700-2 ProSwap handheld with GPS, not compatible with ProDSS 4-port cable assemblies



626870-1 ProDSS handheld, no GPS



626870-2 ProDSS handheld with GPS



ProDIGITAL Handhelds











66Accessories



YSI Item # Description



Optical Dissolved Oxygen and Temperature Probes



627200-1 ODO/T Probe Assembly, 1m



627200-4 ODO/T Probe Assembly, 4m



627200-10 ODO/T Probe Assembly, 10m



627200-20 ODO/T Probe Assembly, 20m



627200-30 ODO/T Probe Assembly, 30m



627200-50 ODO/T Probe Assembly, 50m



627200-100 ODO/T Probe Assembly, 100m



Optical Dissolved Oxygen, Conductivity, and Temperature Probes



627150-1 ODO/CT Probe Assembly, 1m



627150-4 ODO/CT Probe Assembly, 4m



627150-10 ODO/CT Probe Assembly, 10m



627150-20 ODO/CT Probe Assembly, 20m



627150-30 ODO/CT Probe Assembly, 30m



627150-50 ODO/CT Probe Assembly, 50m



627150-100 ODO/CT Probe Assembly, 100m



 Self-Stirring Optical Biochemical Oxygen Demand Probes



626400 ProOBOD probe assembly (lab BOD probe); U.S./Japanese version with power supply



626401 ProOBOD probe assembly (lab BOD probe); International version with power supply



ProDIGITAL Probe Assemblies



NOTE: The ODO and OBOD sensor caps come pre-installed on the following probe assemblies, with calibration 
coefficients of the sensor cap pre-loaded into the probe at the factory.



YSI Item # Description



626750-1 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 1m



626750-4 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 4m



626750-10 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 10m



626750-20 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 20m



626750-30 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 30m



626750-50 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 40m



626750-100 ProSwap 1-port cable assembly with integral temperature sensor, no depth, 100m



626760-1 ProSwap 1-port cable assembly with integral temperature sensor, shallow depth, 1m



626760-4 ProSwap 1-port cable assembly with integral temperature sensor, shallow depth, 4m



626760-10 ProSwap 1-port cable assembly with integral temperature sensor, shallow depth, 10m



626770-20 ProSwap 1-port cable assembly with integral temperature sensor, medium depth, 20m



626770-30 ProSwap 1-port cable assembly with integral temperature sensor, medium depth, 30m



626770-50 ProSwap 1-port cable assembly with integral temperature sensor, medium depth, 50m



626770-100 ProSwap 1-port cable assembly with integral temperature sensor, medium depth, 100m



ProSwap 1-Port Cable Assemblies (No Sensors Included)
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YSI Item # Description



626909-1 ProDSS 4-port cable assembly, no depth, 1m



626909-4 ProDSS 4-port cable assembly, no depth, 4m



626909-10 ProDSS 4-port cable assembly, no depth, 10m



626909-20 ProDSS 4-port cable assembly, no depth, 20



626909-30 ProDSS 4-port cable assembly, no depth, 30m



626909-40 ProDSS 4-port cable assembly, no depth, 40m



626909-50 ProDSS 4-port cable assembly, no depth, 50m



626909-60 ProDSS 4-port cable assembly, no depth, 60m



626909-70 ProDSS 4-port cable assembly, no depth, 70m



626909-80 ProDSS 4-port cable assembly, no depth, 80m



626909-90 ProDSS 4-port cable assembly, no depth, 90m



626909-100 ProDSS 4-port cable assembly, no depth, 100m



626910-1 ProDSS 4-port cable assembly, with depth, 1m



626910-4 ProDSS 4-port cable assembly, with depth, 4m



626910-10 ProDSS 4-port cable assembly, with depth, 10m



626911-20 ProDSS 4-port cable assembly, with depth, 20m



626911-30 ProDSS4-port cable assembly, with depth, 30m



626911-40 ProDSS 4-port cable assembly, with depth, 40m



626911-50 ProDSS 4-port cable assembly, with depth, 50m



626911-60 ProDSS 4-port cable assembly, with depth, 60m



626911-70 ProDSS 4-port cable assembly, with depth, 70m



626911-80 ProDSS 4-port cable assembly, with depth, 80m



626911-90 ProDSS 4-port cable assembly, with depth, 90m



626911-100 ProDSS 4-port cable assembly, with depth, 100m



ProDSS 4-Port Cable Assemblies (No Sensors Included)



ProDSS Sensors (for 1-Port and 4-Port Cable Assemblies)



YSI Item # Description



626900 Optical dissolved oxygen sensor



626902 Conductivity and temperature sensor



626901 Turbidity sensor



626903 pH sensor with module



626904 pH/ORP sensor with module



626906 Ammonium sensor with module



626905 Nitrate sensor with module



626907 Chloride sensor with module



626210 Total algae sensor, PC



626211 Total algae sensor, PE
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YSI Item # Description



626890 Replacement ProDSS Optical Dissolved Oxygen sensor cap (for 626900 smart sensor)



626482 Replacement ProOBOD Optical Dissolved Oxygen sensor cap (for 626400 or 626401 lab probes)



627180 Replacement ODO Extended Warranty Sensor Cap (only compatible with ODO/T and  
ODO/CT probe assemblies)



626963 Replacement ProDSS pH sensor module



626964 Replacement ProDSS pH/ORP sensor module



626966 Replacement ProDSS Ammonium sensor module



626965 Replacement ProDSS Nitrate sensor module



626967 Replacement ProDSS Chloride sensor module



YSI Item # Description



065270 Conductivity standard, 1000 μmhos/cm (quart, glass); ideal for fresh water



065272 Conductivity standard, 10000 μmhos/cm (quart, glass); ideal for brackish water



065274 Conductivity standard, 100000 μmhos/cm (quart, glass); ideal for supersaturated sea water



060907 Conductivity standard, 1000 μmhos/cm (box of 8 individual pints, plastic); ideal for fresh water



060906 Conductivity standard, 1413 μmhos/cm, ±1%, 0.01 M KCl (box of 8 individual pints, plastic)



060911 Conductivity standard, 10000 μmhos/cm (box of 8 individual pints, plastic); ideal for brackish water



060660 Conductivity standard, 50000 μmhos/cm (box of 8 individual pints, plastic); ideal for sea water



061320 ORP (mV) standard, Zobell solution, powder - needs hydrated (125 mL bottle, plastic)



061321 ORP (mV) standard, Zobell solution, powder - needs hydrated (250 mL bottle, plastic)



061322 ORP (mV) standard, Zobell solution, powder - needs hydrated (500 mL bottle, plastic)



003821 pH 4 buffer (box of 6 individual pints, plastic); ideal for storage solution for pH sensor



003822 pH 7 buffer (box of 6 individual pints, plastic)



003823 pH 10 buffer (box of 6 individual pints, plastic)



603824 Assorted case of pH 4, 7, and 10 buffers (2 individual pints of each buffer, plastic)



005580 Confidence solution to verify conductivity, pH and ORP system (box of 6 individual 475 mL bottles, 
plastic). Note: Not for calibration



003841 Ammonium standard, 1 mg/L (500 mL, plastic)



003842 Ammonium standard, 10 mg/L (500 mL, plastic)



003843 Ammonium standard, 100 mg/L (500 mL, plastic)



003885 Nitrate standard, 1 mg/L (500 mL, plastic)



003886 Nitrate standard, 10 mg/L (500 mL, plastic)



003887 Nitrate standard, 100 mg/L (500 mL, plastic)



608000 Turbidity standard, 0 FNU (1 gallon, plastic)



607200 Turbidity standard, 12.4 FNU (1 gallon, plastic)



607300 Turbidity standard, 124 FNU (1 gallon, plastic)



607400 Turbidity standard, 1010 FNU (1 gallon, plastic)



Replacement Sensor Modules and ODO Sensor Caps



Calibration Standards
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YSI Item # Description



626946 Large, hard-sided carrying case (Fits ProDSS 4-port cables 10, 20, and 30 meters in length, cable 
management kit, handheld, and accessories)



603075 Large, soft-sided carrying case



626945 Small, hard-sided carrying case (Fits ProDSS 4-port cables 1 and 4 meters in length, handheld, flow 
cell, and accessories)



599080 Flow cell for ProDSS 4-port cables



603076 Flow cell for ODO/CT cables (requires single port adapter; 603078)



603078 Adapter required for ODO/CT flow cell (603076)



603056 Flow cell mounting spike



063507 Tripod (screws into back of meter)



063517 Ultra clamp (screws into back of meter)



603070 Shoulder strap



603069 Belt clip (screws into back of meter)



626942 USB car charger



626943 Small external Li-Ion rechargeable battery pack (Typical performance: will charge a completely 
discharged handheld battery to about 50%)



626944 Large external Li-Ion rechargeable battery pack (Typical performance: will charge a completely 
discharged battery to full charge, plus have power to charge a second battery to 20%)



626940 AC charger (USA). Includes power supply and USB cable (included with handheld)



626941 AC charger (international). Includes power supply, USB cable and outlet adapters (included with 
handheld)



626846 Replacement Lithium-ion battery pack



626969 USB flash drive (included with handheld)



626991 Cable for charging and PC connection (included as part of 626940 and 626941)



626992 Cable for connection to USB drive (included with handheld)



626990 ProDSS maintenance kit (included with all ProDSS 4-port cables):
• 3 port plugs
• 1 tube of o-ring lubricant
• 1 brush
• 1 syringe
• 1 sensor installation/removal tool
• O-rings (6)



626919 Sensor guard for 4-port ProDSS cable assembly (included with all 4-port cables)



599786 Calibration/storage cup for 4-port ProDSS cable assembly (included with all 4-port ProDSS cables)



627195 Calibration cup for ODO/CT cable assembly (included with all ODO/CT cables)



603062 Cable management kit (included with ProDSS 4-port cables 10, 20, and 30-meters long; ODO/CT 
cables 4, 10, 20, and 30-meters long; and ODO/T cables 4, 10, 20, and 30-meters long)



626918 1 lb weight (included with ProDSS 4-port cables 10-meters and longer)



605978 4.9 oz weight



ProDIGITAL Accessories
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CAUTION:   Failure to follow the safety warnings and precautions can result in fire, personal injury and/or 
equipment damage not covered under warranty. 



CAUTION:   If the internal battery fluid comes into contact with skin, wash the affected area(s) with soap and 
water immediately. If it comes into contact with your eye(s), flush them with generous amounts of 
water for 15 minutes and seek immediate medical attention. 



CAUTION:     Always keep batteries away from children.   



WARNING:  In the unlikely event a lithium-ion battery catches fire, DO NOT attempt to put the fire out with 
water, use a Class A, B or C fire extinguisher.



Do:
•  Store the battery pack in a cool, dry, ventilated area. 
•  Store the battery pack in a non-conductive and fireproof container.
•  Store the battery pack at approximately 50% of the capacity.
•  Disconnect the battery pack when not in use and for long-term storage.
•  Follow applicable laws and regulations for transporting and shipping of batteries.
•  Immediately discontinue use of the battery pack if, while using, charging or storing the battery pack:



• Emits an unusual smell
• Feel hot
• Changes color
• Changes shape
• Appears abnormal in any other way. 



Battery Pack General Precautions:
•  DO NOT put the battery in fire or heat the battery. 
•  DO NOT  connect the positive and the negative terminal of the battery to each other with any metal object  



(e.g. wire).
•  DO NOT carry or store the battery pack with neckaces, hairpins or other metal objects. 
•  DO NOT carry or store the battery pack with hazardous or combustible materials. 
•  DO NOT  pierce the battery pack with nails, strike with a hammer, step on or otherwise subject the battery pack to 



strong impacts or shocks. 
•  DO NOT solder directly onto the battery pack. 
•  DO NOT expose the battery pack to water or salt water or allow it to get wet. 
•  DO NOT  disassemble or modify the battery pack. The battery contains safety and protection devices that, if 



damaged, can cause the battery to generate heat, rupture or ignite.
•  DO NOT place the battery pack on or near fires, stoves or other high-temperature locations.
•  DO NOT  place the battery pack in direct sunlight or extreme temperatures for extended periods of time or store 



the battery pack inside cars in hot weather. Doing so may cause the battery pack to generate heat, 
rupture or ignite. Using the battery pack in this manner may also result in a loss of performance and a 
shortened life expectancy.



•  DO NOT place the battery pack in microwave ovens, high-pressure containers or on induction cookware.
•  DO NOT  ship damaged or potentially defective batteries to YSI or any of our authorized service centers unless 



instructed otherwise. All federal and international shipping laws should be consulted prior to shipping 
lithium-ion batteries. 



A



A



A
A



7.1



7.  Safety and Support



Rechargeable Lithium-Ion Battery Pack 
Safety Warnings and Precautions











71Safety and Support



Charging/Discharging/Handling the Battery Pack



WARNING: Failure to follow the battery pack charging/discharging instructions can cause the battery to 
become hot, rupture or ignite and cause serious injury and/or equipment damage.



WARNING: Only charge the battery using charging devices designed specifically for the ProDIGITAL handheld 
by YSI. Use of unapproved chargers can result in battery failure and potentially serious injury to the 
user.



If at any time the battery pack becomes damaged, hot or begins to balloon or swell, discontinue charging (or 
discharging) immediately. Quickly and safely disconnect the charger. Then place the battery pack and/or charger in a 
safe, open area way from flammable materials. After one hour of observation, remove the battery pack from service. 
DO NOT continue to handle, attempt to use or ship the battery. 



Damaged or swollen batteries can be unstable and very hot. DO NOT touch batteries until they have cooled. In the 
event of a fire use a Class A, B, or C fire extinguisher. DO NOT use water.



•  DO NOT attach the battery pack to a power supply plug or directly to a car’s cigarette lighter.
•  DO NOT  place the battery pack in or near fire or into direct extended exposure to sunlight. When the battery 



pack becomes hot, the built-in safety equipment is activated, preventing the battery pack from charging 
further. Heating the battery pack can destroy the safety equipment and cause additional heating, 
breaking or ignition.



•  DO NOT leave the battery pack unattended while charging.



NOTICE:   The ambient temperature range over which the battery pack can be discharged is -20°C to 60°C  
(-4°F to 140°F). Use of the battery pack outside of this temperature range may damage the 
performance of the battery pack or may reduce its life expectancy.



•  DO NOT  discharge the battery pack using any device except for a ProDIGITAL handheld. When the battery pack is 
used in other devices it may damage the performance of the battery or reduce its life expectancy. Use of 
a non-approved device to discharge the battery pack can cause an abnormal current to flow, resulting in 
the battery pack to become hot, rupture or ignite and cause serious injury. 



•  DO NOT leave the battery pack unattended while discharging.



Battery Disposal
When the battery pack is worn out, insulate the terminals with adhesive tape or similar materials before disposal.
Dispose of the battery pack in the manner required by your city, county, state or country. For details on recycling 
lithium-ion batteries, please contact a government recycling agency, your waste-disposal service or visit reputable 
online recycling sources such as www.batteryrecycling.com.



This product must not be disposed of with other waste. Instead, it is the user’s responsibility to dispose of their waste 
equipment by handing it over to a designated collection point for the recycling of waste electrical and electronic 
equipment. The separate collection and recycling of your waste equipment at the time of disposal will help to conserve 
natural resources and ensure that it is recycled in a manner that protects human health and the environment.



For more information about where you can drop off your waste equipment for recycling, please contact your local city 
office, or your local waste disposal service. DO NOT ship batteries to YSI or a YSI authorized service center unless 
instructed to do otherwise.



Contact YSI Technical Support at (937) 767-7241 if you have additional questions.



A



A
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Telephone: 800 897 4151 (USA)



+1 937 767 7241 (Globally) Monday through Friday, 8:00 AM to 5:00 ET



Fax: +1 937 767 9353 (orders) 



Email: info@ysi.com



Mail: YSI Incorporated 1725 Brannum Lane Yellow Springs, OH 45387 USA



Internet: YSI.com



YSI has authorized service centers throughout the United States and Internationally. For the nearest service center 
information, please visit ysi.com and click ‘Support’ or contact YSI Technical Support directly at 800-897-4151  
(+1 937-767-7241).



When returning a product for service, include the Product Return form with cleaning certification. The form must be 
completely filled out for a YSI Service Center to accept the instrument for service. The form may be downloaded from 
YSI.com.



7.2



7.3



Service Information



Technical Support
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The undersigned hereby declares on behalf of the named manufacturer under our sole responsibility that the listed 
product conforms to the requirements for the listed European Council Directive(s) and carries the CE mark accordingly.



Manufacturer: YSI Incorporated
1725 Brannum Lane
Yellow Springs, OH 45387
USA



Product Name: ProDSS, ProSwap, ProSolo



Conforms to the following:



Directives: EMC 2004/108/EC
RoHS 2011/65/EU
WEEE 2012/19/EU



Harmonized 
Standards:



EN61326-1:2013 (IEC 61326-1:2012)
IEC 61000-3-2:2005 +A1:2008+A2:2009
IEC 61000-3-3:2008



Supplementary 
Information:



All performance met the operation criteria as follows:
1. ESD, IEC 61000-4-2:2008
2. Radiated Immunity, IEC 61000-4-3:2006 +A1:2007+A2:2010 
3. Electrical Fast Transient (EFT), IEC 61000-4-4:2004 +A1:2010 
4. Immunity to Surge, IEC 61000-4-5:2005
5. Radio Frequency, Continuous Conducted Immunity, IEC61000-4-6:2008
6. IEC 61000-4-8:2009
7. IEC 61000-4-11:2004



Authorized EU 
Representative



Xylem Analytics UK Ltd
Unit 2 Focal Point, Lacerta Court, Works Road
Letchworth, Hertfordshire, SG6 1FJ UK



 



Signed:  Gregory Popp    Date:  March 10, 2020
Title:  Quality Manager



7.4 Declaration of Conformity
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The undersigned hereby declares on behalf of the named manufacturer under our sole responsibility that the listed 
product conforms to the requirements for electrical equipment under US FCC Part 15 and ICES-003 for unintentional 
radiators.



Manufacturer: YSI Incorporated
1725 Brannum Lane
Yellow Springs, OH 45387
USA



Product Name: Professional Digital Sampling System Instrument



Model Numbers



Instrument/Accessory: ProDSS non-GPS (626870-1) / ProDSS GPS (626870-2), ProSwap non-GPS (XXX),  
ProSwap GPS (XXX), ProSolo (626650)



Probe/Cable 
Assemblies:



626909-1, 626909-4, 626909-10, 626909-20, 626909-30, 626909-40, 626909-50, 626909-
60, 626909-70, 626909-80, 626909-90, 626909-100, 626910-1, 626910-4, 626910-10, 
626911-20, 626911-30, 626911-40, 626911-50, 626911-60, 626911-70, 626911-80, 
626911-90, 626911-100



626750-1, 626750-4, 626750-10, 626750-20, 626750-30, 626750-50, 626750-100
626760-1, 626760-4, 626760-4
626770-20, 626770-30, 626770-50, 626770-100,



627200-1, 62700-4, 627200-10, 627200-20, 627200-30, 627200-50, 627200-100



627150-1, 627150-4, 627150-10, 627150-20, 627150-30, 627150-50, 627150-100



626250-1, 626250-4, 626250-10, 626250-20, 626250-30, 626250-40, 626250-50, 626250-
60, 626250-70, 626250-80, 626250-90, 626250-100



626400, 626401



Sensors: 626900, 626902, 626901, 626903, 626904, 626906, 626905, 626907, 626210, 626211



Conforms to the following:



 Standards: • FCC 47 CFR Part 15-2008, Subpart B, Class B, Radio Frequency Devices
• ICES-003:2004, Digital Apparatus



Supplementary 
Information:



Tested using ANSI C63.4-2003 (excluding sections 4.1, 5.2, 5.7, 9, and 14)



 



Signed:  Gregory Popp    Date:  March 10, 2020
Title:  Quality Manager
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The YSI Professional Series Digital (ProDIGITAL) handheld meters are warranted for three (3) years from date of 
purchase by the end user against defects in materials and workmanship. Digital sensors and cables (ProSwap 1-port, 
ProDSS 4-port, ODO/CT, ODO/T, and ProOBOD) are warranted for two (2) years from date of purchase by the end 
user against defects in material and workmanship. The ODO Extended Warranty Sensor Cap (627180) for the ODO/T 
and ODO/CT cable assemblies is warranted for two (2) years from date of purchase by the end user against defects 
in material and workmanship. ProDSS pH and pH/ORP sensor modules, optical ODO sensor caps (all but the 627180 
cap previously mentioned), and Li-Ion battery pack are warranted for one (1) year from date of purchase by the end 
user against defects in material and workmanship; ProDSS ISE sensor modules (ammonium, nitrate, and chloride) are 
warranted for 6 months. ProDIGITAL systems (instrument, cables & sensors) are warranted for 1 year (excluding sensor 
modules) from date of purchase by the end user against defects in material and workmanship when purchased by 
rental agencies for rental purposes.  Within the warranty period, YSI will repair or replace, at its sole discretion, free of 
charge, any product that YSI determines to be covered by this warranty.



To exercise this warranty, call your local YSI representative, or contact YSI Customer Service in Yellow Springs, Ohio at  
+1 937 767-7241, 800-897-4151 or visit www.YSI.com (Support tab) for a Product Return Form.  Send the product and 
proof of purchase, transportation prepaid, to the Authorized Service Center selected by YSI.  Repair or replacement 
will be made and the product returned, transportation prepaid.  Repaired or replaced products are warranted for the 
balance of the original warranty period, or at least 90 days from date of repair or replacement.



LIMITATION OF WARRANTY



This Warranty does not apply to any YSI product damage or failure caused by: 



1. Failure to install, operate or use the product in accordance with YSI’s written instructions; 
2. Abuse or misuse of the product; 
3. Failure to maintain the product in accordance with YSI’s written instructions or standard industry procedure; 
4. Any improper repairs to the product; 
5. Use by you of defective or improper components or parts in servicing or repairing the product; 
6. Modification of the product in any way not expressly authorized by YSI.



THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.  YSI’s LIABILITY UNDER THIS WARRANTY IS LIMITED 
TO REPAIR OR REPLACEMENT OF THE PRODUCT, AND THIS SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR 
ANY DEFECTIVE PRODUCT COVERED BY THIS WARRANTY.  IN NO EVENT SHALL YSI BE LIABLE FOR ANY SPECIAL, 
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM ANY DEFECTIVE PRODUCT COVERED 
BY THIS WARRANTY.



7.5 Warranty
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Calibration Value Pressure



D.O. % in Hg mmHg kPa mbar



101% 30.22 767.6 102.34 1023.38



100% 29.92 760.0 101.33 1013.25



99% 29.62 752.4 100.31 1003.12



98% 29.32 744.8 99.30 992.99



97% 29.02 737.2 98.29 982.85



96% 28.72 729.6 97.27 972.72



95% 28.43 722.0 96.26 962.59



94% 28.13 714.4 95.25 952.46



93% 27.83 706.8 94.23 942.32



92% 27.53 699.2 93.22 932.19



91% 27.23 691.6 92.21 922.06



90% 26.93 684.0 91.19 911.93



89% 26.63 676.4 90.18 901.79



88% 26.33 668.8 89.17 891.66



87% 26.03 661.2 88.15 881.53



86% 25.73 653.6 87.14 871.40



85% 25.43 646.0 86.13 861.26



84% 25.13 638.4 85.11 851.13



83% 24.83 630.8 84.10 841.00



82% 24.54 623.2 83.09 830.87



81% 24.24 615.6 82.07 820.73



80% 23.94 608.0 81.06 810.60



79% 23.64 600.4 80.05 800.47



78% 23.34 592.8 79.03 790.34



77% 23.04 585.2 78.02 780.20



76% 22.74 577.6 77.01 770.07



75% 22.44 570.0 75.99 759.94



74% 22.14 562.4 74.98 749.81



73% 21.84 554.8 73.97 739.67



72% 21.54 547.2 72.95 729.54



8.1
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8.2 Appendix B 
Oxygen Solubility Table



Solubility of oxygen in mg/L in water exposed to water-xaturated air at 760 mm Hg pressure.



Salinity = Measure of quantity of dissolved salts in water.



Chlorinity = Measure of chloride content, by mass, of water.



S(0/00) = 1.80655 x Chlorinity (0/00)



Temp °C Chlorinity : 0
Salinity: 0



5.0 ppt
9.0 ppt



10.0 ppt
18.1 ppt



15.0 ppt
27.1 ppt



20.0 ppt
36.1 ppt



25.0 ppt
45.2 ppt



0.0 14.62 13.73 12.89 12.10 11.36 10.66



1.0 14.22 13.36 12.55 11.78 11.07 10.39



2.0 13.83 13.00 12.22 11.48 10.79 10.14



3.0 13.46 12.66 11.91 11.20 10.53 9.90



4.0 13.11 12.34 11.61 10.92 10.27 9.66



5.0 12.77 12.02 11.32 10.66 10.03 9.44



6.0 12.45 11.73 11.05 10.40 9.80 9.23



7.0 12.14 11.44 10.78 10.16 9.58 9.02



8.0 11.84 11.17 10.53 9.93 9.36 8.83



9.0 11.56 10.91 10.29 9.71 9.16 8.64



10.0 11.29 10.66 10.06 9.49 8.96 8.45



11.0 11.03 10.42 9.84 9.29 8.77 8.28



12.0 10.78 10.18 9.62 9.09 8.59 8.11



13.0 10.54 9.96 9.42 8.90 8.41 7.95



14.0 10.31 9.75 9.22 8.72 8.24 7.79



15.0 10.08 9.54 9.03 8.54 8.08 7.64



16.0 9.87 9.34 8.84 8.37 7.92 7.50



17.0 9.67 9.15 8.67 8.21 7.77 7.36



18.0 9.47 8.97 8.50 8.05 7.62 7.22



19.0 9.28 8.79 8.33 7.90 7.48 7.09



20.0 9.09 8.62 8.17 7.75 7.35 6.96



21.0 8.92 8.46 8.02 7.61 7.21 6.84



22.0 8.74 8.30 7.87 7.47 7.09 6.72



23.0 8.58 8.14 7.73 7.34 6.96 6.61



24.0 8.42 7.99 7.59 7.21 6.84 6.50



25.0 8.26 7.85 7.46 7.08 6.72 6.39



26.0 8.11 7.71 7.33 6.96 6.62 6.28



27.0 7.97 7.58 7.20 6.85 6.51 6.18



28.0 7.83 7.44 7.08 6.73 6.40 6.09



29.0 7.69 7.32 6.93 6.62 6.30 5.99



30.0 7.56 7.19 6.85 6.51 6.20 5.90



31.0 7.43 7.07 6.73 6.41 6.10 5.81



32.0 7.31 6.96 6.62 6.31 6.01 5.72
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Temp °C Chlorinity : 0
Salinity: 0



5.0 ppt
9.0 ppt



10.0 ppt
18.1 ppt



15.0 ppt
27.1 ppt



20.0 ppt
36.1 ppt



25.0 ppt
45.2 ppt



33.0 7.18 6.84 6.52 6.21 5.91 5.63



34.0 7.07 6.73 6.42 6.11 5.82 5.55



35.0 6.95 6.62 6.31 6.02 5.73 5.46



36.0 6.84 6.52 6.22 5.93 5.65 5.38



37.0 6.73 6.42 6.12 5.84 5.56 5.31



38.0 6.62 6.32 6.03 5.75 5.48 5.23



39.0 6.52 6.22 5.98 5.66 5.40 5.15



40.0 6.41 6.12 5.84 5.58 5.32 5.08



41.0 6.31 6.03 5.75 5.49 5.24 5.01



42.0 6.21 5.93 5.67 5.41 5.17 4.93



43.0 6.12 5.84 5.58 5.33 5.09 4.86



44.0 6.02 5.75 5.50 5.25 5.02 4.79



45.0 5.93 5.67 5.41 5.17 4.94 4.72
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YSI, a Xylem brand
1725 Brannum Lane
Yellow Springs, OH 45387



      +1.937.767.7241
      info@ysi.com
      YSI.com



1) The tissue in plants that brings water upward from the roots;



2) a leading global water technology company.



We’re a global team unified in a common purpose: creating advanced technology 
solutions to the world’s water challenges. Developing new technologies that will 
improve the way water is used, conserved, and re-used in the future is central to 
our work. Our products and services move, treat, analyze, monitor and return water 
to the environment, in public utility, industrial, residential and commercial building 
services settings. Xylem also provides a leading portfolio of smart metering, network 
technologies and advanced analytics solutions for water, electric and gas utilities. In 
more than 150 countries, we have strong, long-standing relationships with customers 
who know us for our powerful combination of leading product brands and applications 
expertise with a strong focus on developing comprehensive, sustainable solutions.



For more information on how Xylem can help you, go to www.xylem.com
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